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1. IlossicHuTENBbHAS 3alICKA

Pabovas mporpamMMa mo martemaTHke: anreOpe M HadajlaM MaTeMaTH4YeCKOTO aHaln3a
SBJIIETCS COCTABHOM YacThlO OCHOBHOW 00pa3oBaTENbHOM NPOrpaMMbl CPEIHEro OOILEero
oOpazoBanusi ~ dDenepasibHOTO  TOCYJApCTBEHHOTO  OIOKETHOTO  MPO(ecCHOHAIBHOTO
oOpasoBarensHOro yupexuaenue «Kanranckoe CHelHaIbHOE y4e0HO-BOCIIUTATEIBHOE
yupexjieHue 3akpbitoro thna» (Kanranckoe CYBY).

Pabouas mporpamma coctaBiieHa B cooTBeTCTBUU ¢ DenmepanbHbiii 3ak0H oT 29.12.2012 Neo
273 «O06 obpasoBanuu B Poccuiickoii deaepannm» (pea. ot 01.05.2019), ¢ yueToM npumepHOM
OOIl COO (PenepanbHOE Y4E€OHO-METOAMUECKOE OOBEIUMHEHHE IO OOIIeMy 00pa30BaHUIO
npotokoJ1 ot 28.06.2016 r. Ne 2/16-3).

Paboyas mporpamma coctaBiieHa Ha OCHOBE aBTOPCKOM MPOTPaMMBI TI0 ajiredpe U Havagam
ananu3a juist 10-11 kmacca (cocraButens bypmuctposa T. A.— M: «IIpocsemenne», 2016. — c. 88-
97).

Jnst peanuzanmu mporpaMMbl  UcToNib3ytoTcst yueOHuk: C.M. Hwukonwsckmii, M.K.
[ToramoB, H.H. PemeraukoB, A.B. IlleBkuna «Anrebpa W Hayaja MaTEMaTUYECKOTO
aHaym3ay, - M.: Ilpocsemenne, 2020 .

CopepxxaHue porpaMMbl HaIpaBIeHO Ha JIOCTHKEHUE CIIEAYIOUIUX LeTei:

. JMYHOCTHOE pa3BUTHE OOYYAIOUIMXCA M WX COLMAM3allus, MPOSBISIONIMECS B
Pa3BUTHH WX TO3WUTHBHBIX OTHOIICHHH K OOIIECTBEHHBIM IIEHHOCTSIM, NMPUOOPETCHUU OITBITA
MOBEACHUS W TPUMEHEHUs CHOPMHUPOBAHHBIX OOMIMX KOMMIETEHIMH KBaTU(UIMPOBAHHBIX
pabounx, ClyKallux Ha MPaKTUKE,

. obecnieueHre cPOPMUPOBAHHOCTH MPEJICTABICHUN O COIMANBHBIX, KYIbTYPHBIX U
UCTOpUYECKUX (PaKTOpax CTAaHOBIIEHUS MAaTEMATUKH;

. obecrieueHre  cHOPMHPOBAHHOCTH  JIOTHYECKOTO,  QJITOPUTMHYECKOTO U
MaTeMaTH4eCKOTO MBIIIJICHHUS;

. obecrnieueHre chOpMUPOBAHHOCTH YMEHUU NMPUMEHSTH MOJyYCHHbIC 3HAHUS MpU
pELICHUU pa3IMYHbIX 33/a4;

. obecrieueHre CGHOPMUPOBAHHOCTH NPEACTABICHUNM O MaTeMaTHKe KaK 4YacTh

O6H.[€LI€J'IOB6LIGCKOI‘/’I KYJIbTYpPbl, YHHBEPCAJIbHOM S3BIKC HAYKH, IMO3BOJAIOMIEM OIIMCBIBATH U
HU3y4daThb pC€aJIbHBIC IIPOLUECCCHI U ABJICHUS.

2. O0mas XapaKTepuCcTUKA Y4eOHOI0 npeaMera

Conepxxanne paszgena «Anredpa M Hayajla MaTeMaTHYECKOTO aHajlIM3a» CIIOCOOCTBYET
(OpPMHUPOBAHMIO Yy YYAIIMXCS MaTeMaTHYECKOro armaparta JUlsl pelieHus 3ajay OKpyXKarolen
peanbHocTH. Ilponoinkaercs M3yueHHE MHOTOWIEHOB C LENbIMH KO3((UIMEeHTaMHU, METOA0B
HaXO0XXJICHUS UX pallMOHAIBbHBIX KOpHeH. [Ipoucxoaur pa3BuTue U 3aBepiieHue 0a30BbIX 3HAHUN
0 YHCIIE.

Tema «KoMIuiekcHbIE 4uMClIa» 3HAKOMUT YYalllUXCSl C TOHATHEM KOMIUJIEKCHOTO 4YHCIIA,
MIpaBUJIAMH JIEHCTBHM C HUMHM, pa3IMYHBIMU (POpMaMHU 3alMCH KOMIUIEKCHBIX YHCEN, PEeLIeHuEM
IIPOCTENIINX YPABHEHU B T10JI€ KOMIUIEKCHBIX YMCEJI U 3aBEPIIAET OCHOBHYIO COAEPKATEIbHYIO
JIMHUIO Kypca IKOJbHOU MareMaTtuku «Hucna». OCHOBHOE Ha3HAUEHUE ITUX BOIIPOCOB CBS3aHO
C TOBBIIIEHHEM OOIIed MaTeMaTH4ecKOl MOJIrOTOBKM YYaIIUXCs, OCBOECHHEM IPOCTHIX U
pPEeKTUBHBIX MTPUEMOB pEIICHHS alredpanyecKux 3aaad.

Pasnen «MaremaTuueckuii — aHain3»  OPEICTABIEH TPEMs  OCHOBHBIMM  TEMaMH:
«OnemeHTapubele QyHKuN», «lIpomsBognas» u «Muterpan». CoxaepikaHue 3TOro pasaena
HAlleJICHO Ha MOJy4YeHHE IIKOJIbHUKAMM KOHKPETHBIX 3HaHMA O (YHKUMU Kak BaKHeHmei
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MOJIEIM ONHCAaHUS M HCCICAOBAaHUS Ppa3HOOOpa3HBIX pEaJbHBIX MpoIeccoB. M3ydueHue
CTETIEHHBIX, MOKA3aTEeNIbHBIX, JOTApU(PMUUECKUX U TPUTOHOMETPHUUECKUX (DYHKIIMHA MPOIOIDKACT
3HAaKOMCTBO YYall[UXCS C OCHOBHBIMH 3JIEMEHTAPHBIMU (YHKIUSAMH, HAa4aToe B OCHOBHOMU
mkosue. [IoMHUMO OBJIaieHUs HENOCPEACTBEHHBIMM YMEHHUSMH pEIIaTh COOTBETCTBYIOLIUE
yYpaBHEHHS U HEPABEHCTBA, Y ydaluxcs (GOPMUPYETCs 3amac reOMeTPUIECKUX MPEICTaBICHHIA,
JEeKalMX B OCHOBE OOBSCHEHUS INPAaBOMEPHOCTH CTaHAAPTHBIX M 3IBPUCTUYECKUX IMPUEMOB
pemienus 3amgad. Temsl «lIpoumsBomnas» u «MHTErpanm» coaepar TpPagULMOHHO TPYAHbIE
BOTIPOCHI ISl IKOJIBHUKOB, JJa’Ke JUISl T€X, KTO BHIOpA M3y4eHHE MaTEMaTHKH Ha YTiayOoIEHHOM
YPOBHE, MO3TOMY HUX H3JIOKEHHE INPEIIOJIAaraeT Onopy Ha NréOMETPUYECKYI0 HAIJISIAHOCTh M Ha
€CTECTBEHHYI0 MHTYULHMIO ydamuxcs OoJiee, 4eM Ha CTporue omnpejaenceHus. TeM He MeHee
3HAKOMCTBO C 3THM MaTe€pUaJIOM JAa&T MpPEJCTaBICHHUE ydarumcs o0 OOIIMX HAesX U MeToJax
MaTeMaTUYEeCKON HAyKH.

IIpn wn3yuenun pasnena «BeposATHOCTP M CTAaTUCTHUKA» PACCMATPUBAIOTCS pPa3IU4HbIC
MaT€MAaTHYECKUE MOJENH, MO3BOJIIIONINE HU3MEPATh M CPABHMBATh BEPOSTHOCTH Pa3JIMYHBIX
COOBITHI, JenaTh BBIBOJBI M MPOTHO3BL. DTOT MarepHall HEOOXOJWM IMpekJe BCEro s
dbopmupoBaHus y ydamuxcs (YHKIUOHAJIBHOM T'PaMOTHOCTM — YMEHHS BOCIPUHUMATh U
KPUTHYECKH aHaJIN3UPOBATh MH(GOPMAIUIO, MPEJCTABICHHYIO B pa3IUYHbIX (hopMax, IOHUMATh
BEPOSATHOCTHBIN XapakTep MHOTHUX PEAIbHBIX 3aBUCUMOCTEN. K 3TOMy pas3zaeny OTHOCATCS Takxke
CBEICHMSI M3 JIOTUKH, KOMOWHATOPUKU M TEOpUU rpadoB, 3HAYUTEIHLHO BapbUPYIOLIUECS B
3aBUCUMOCTH OT THIIa TPOTrPAMMBI.

3. OnmcaHue MecTa y4eOHOr0 NMpeaMeTa B y4eOHOM IJIaHe

VYyeOnblil peameT «Anredpa ¥ Hadala MaTEMaTHYECKOTO aHann3ay (yriayOJaeHHBIN
YPOBEHB) SIBISIETCS y4EOHBIM IIPEIMETOM 0053aTeIbHOM MpenaMeTHON obmactu «MareMaTtuka u
napopmarukay  DPI'OC  cpegnero  obmiero  oOpa3oBaHUsA.  ba3ucHBIA  ydeOHBIN
(oOpa3zoBaTenbHbli) IUIaH A W3y4eHUs mpenMera «MaremMaTHKa» OTBOAUT Ha YrIIyOJIEHHOM
ypoBHE OT 6 yueOHBIX yacoB B Hemento B 10—11 kmaccax. [loaromy Ha u3ydeHue anreOpbl u
Hayajl MaTeMaTH4YeCcKoro aHaim3a Y4yeOHbIM IutaHoMm Kantanckoro CYBY Ha wusyuenue
npeaMmeTa Anrebpa v Hadalla MaTEMaTHYECKOTO aHainu3a» oTBeneHo 276 yaco (140 vacoB B 10
kiacce, 136 gacoB B 11 kimacce) mo 4 ydeOHBIX yaca B HEACIIO B TEUYCHHE KaKJOro roja
oOyueHusl.

4. JIM4HOCTHBIE, MeTanpeIMeTHbIE U NPeAMeTHbIe Pe3yJIbTaThl 0CBOEHUS
yueOHOro mpeaMera

Peamuzanmss pabodeil mporpaMmbl HampaBieHa Ha JIOCTH)KEHHE JIMYHOCTHBIX,
NPEIMETHBIX M METalpeIMETHbIX 00pa30BaTENIbHBIX PpE3YyJIbTaTOB B COOTBETCTBHU C
tpeboBanusmu ®PI'OC OOO:

JIn4HOCTHBIE pe3y/IbTaThl:

1) CdopmMupoBaHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKU U OOIECTBEHHOM MPaKTUKH

2) TOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSITENbHOM, TBOPUECKOW M OTBETCTBEHHOU
JeATeNbHOCTH;

3) rOTOBHOCTh U CIIOCOOHOCTH BECTU IHAJIOT C JAPYTMMHU JIIOAbMM, JOCTUTaTh B HEM
B3aMMOTIOHUMAHHUS, HAaXOAUTh OOLIME IEJU M COTPYIHHYATh ISl WX JOCTHXKECHUS,

4) HaBBIKM COTPYIHHYECTBA CO CBEPCTHUKAMHM, JETHMH MJIIAJIIIEr0 BO3PAcTa, B3POCIBIMH
B 00pazoBaTeNbHON, OOIIECTBEHHO TIOJIE3HOH, Y4eOHO-UCCIEI0BATENbCKOW, MPOEKTHOW H
JPYruX BUAAX NESITEIbHOCTH;



5) HpaBCTBEHHOE CO3HAHUE M IOBEACHHWE HAa OCHOBE YCBOCHHS OOIIEYETOBEUECKHX
IIEHHOCTEH;

6) TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHHUIO, B TOM YHCIE CAaMOOOpa30BaHUIO, Ha
MPOTSHDKEHUU BCEH KU3HH, CO3HATENIbHOE OTHOIICHHE K

HETIPEepPHIBHOMY OOpa30BaHHUIO KaK YCJIOBHUIO YCIEIMIHOW TpodeccuoHanbHON |
OOIIIECTBEHHOM JESATEILHOCTH;

7) oco3HaHHBIH BBIOOp Oymymiedi mnpodeccnn W BO3MOXKHOCTEH — peanm3aiiuu
COOCTBEHHBIX KM3HCHHBIX IUIAHOB; OTHOIICHHE K NPO(ECCHOHAIBHON NESITEIbHOCTH Kak
BO3MOKHOCTH Y4YacTHs B PEIICHUH JHYHBIX, OOMIECTBEHHBIX IETIIX.

MertanpeaMeTHble pe3yJabTaThl:

1) ymMeHue caMOCTOSITEIbHO OMNPEAENATh LENU JEeSITEIbHOCTH W COCTaBIISThH IJIaHbI
JEATEITBPHOCTH, CaMOCTOSITENIbHO OCYHIECTBISATh, KOHTPOJIHPOBATH H

KOPPEKTHPOBATh  JEATENBHOCTh, HCIOJIB30BaTh BCE BO3MOXHBIE PECYpChl  JUIS
JOCTHDKEHUS TIOCTABJICHHBIX LEJNed W pealn3aluyl IUIAHOB JesTeIbHOCTH;

BBIOMPATH YCTIEITHBIE CTPATETHH B PA3IMYHBIX CUTYaIUSX;

2) yMeHHME MpOJYKTUBHO OOIIAaThCi M B3aMMOJEHCTBOBAaTh B IPOLIECCE COBMECTHOM
NEeSITETbHOCTH, YYUTBHIBATH TO3WIUHN JPYIHX YYaCTHUKOB

NesITeNbHOCTH, 3G (EKTUBHO pa3peniaTb KOH(PIUKTHI,

3) BiazeHue HaBBIKAMU I103HABATEIbHOM, Y4eOHO-UCCIIEOBATEIbCKON U MPOEKTHOM
NESITETFHOCTH, HAaBBIKAMHU Pa3pelIeHHus] MpoOJieM; CIIOCOOHOCTh U

TOTOBHOCTh K CaMOCTOSITEJIHHOMY ITIOMCKY METOJIOB PEIIeHHUS TMPaKTHUYECKUX 3ajad,
MPUMEHEHHIO Pa3InYHBIX METOIOB TIO3HAHHS,

4)  TOTOBHOCTh W  CIIOCOOHOCTH K  CaMOCTOSITEJIBHOW  HMH(POPMAIMOHHO-
MO03HABATEIbHON JEATENbHOCTH, YMEHHE OPUEHTHPOBATHCA B PA3IUYHBIX

HUCTOYHUKAX  HH(pOpManuu,  KpPUTHYECKH  OLEHWBAaTb U  HMHTEPIPETUPOBATH
nH(}OpPMALIHIO, TOTYYAEMYIO U3 PA3JINYHBIX HCTOYHUKOB;

5) yMeHHe HCIONb30BaTh CpeACTBa HMHGPOPMAIMOHHBIX W KOMMYHHKAI[MOHHBIX
texHoJsoruit (nanee - UKT) B pemieHMr KOTHUTHBHBIX,

KOMMYHHKATHUBHBIX M OPraHU3alMOHHBIX 33/1a4

8) BnajeHuEe A3BIKOBBIMU CPEICTBAMHU - YMEHHE SICHO, JOTUYHO W TOYHO M3JaraTh
CBOIO TOUKY 3pEHUs, UCIIOIb30BaTh a/IEKBATHBIE SI3bIKOBBIC CPEJICTBA;

9) BiajgeHue HaBBIKAMM IO3HABATENLHOW pedIeKCUu KaK OCO3HAHUS COBEPIIAEMBIX
NEUCTBUI M MBICIUTENBHBIX MPOILIECCOB, UX PE3yIbTAaTOB U

OCHOBAaHUM, TpaHUI] CBOErO 3HAHWSA W HE3HAHUS, HOBBIX II03HABATEIBHBIX 337a4 U
CPEICTB MX AOCTUKCHHUSL.

10) ymeHue MIaHHpPOBATh U OIICHUBATh PE3YIbTAThl AEATEILHOCTH, COOTHOCUTH HX C
MOCTABJICHHBIMU HEISIMU U JKU3HEHHBIM OMBITOM, MyOJINYHO

MpEeNCTaBIsATh €€ pe3ylnbTaThl, B TOM 4YHCIE€ C HCIOJIb30BaHHUEM CPEICTB
MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOT UK.

IIpenmeTHble pe3yabTaThI:

1) copMHUpOBaHHOCTH MpPEJICTABICHUHA O MaTeMaTHKe KaK 4acTH MHPOBOM KyJIbTYpHI
U O MecTe MaTeMaTHMKH B COBPEMEHHOM IMBWIM3ALMH, O CI0CO0ax OMHMCaHUS Ha
MaTeMaTU4YECKOM SI3bIKE SBJICHUN peaIbHOTO MUDA;

2) chOopMHpPOBAHHOCTh MPEJACTABIEHUH O MaTeMAaTUYECKUX MOHATUAX Kak o
BOXHEWIIMX MaTeMAaTUYECKUX MOJENAX, TO3BOJSIOIIMX ONUCHIBaTh M U3y4daTb pa3Hble
IpoIecChl U SBJICHUS; NOHUMaHHE BO3MOXKHOCTH aKCHOMAaTHYECKOTO

MOCTPOEHHSI MAaTEMAaTHUYECKUX TCOPHii;

3) chOopMUPOBAHHOCTh MPEACTABIEHUH O HEOOXOJAWMOCTH JOKa3aTeNbCTB IPH
00OCHOBaHMM MAaTE€MaTHMYECKMX YTBEPKIEHHMM M pOJM AaKCHOMATUKU B  TPOBEJCHUU
JIeTyKTUBHBIX PacCyX/JEHUH; BlaJieHue METOJaMM JI0Ka3aTeNbCTB U aJTOPUTMOB pEIICHHUS;
YMEHHUE HX MPUMEHSTh, IPOBOJUTH JOKa3aTeIbHbIE PACCYKACHHUS B X0/I€ PEIICHNUs 33/1a4;



3) copMUPOBAHHOCTh YMEHHH MOJEIUPOBATH pEAbHBIE CHUTYaIlMH, UCCIIEIOBAThH
IMOCTPOEHHBIE MOJIEIHN, HHTEPIIPETUPOBATH MOJYUEHHBIN PE3YIILTAT;

4) BJIAJICHUE CTaHIAPTHBIMHU IpUeMaMu  pElICHHS  PAalUOHAIBHBIX U
HPPALUOHAIBHBIX, IMOKA3aTEJIbHBIX, CTEICHHBIX, TPUTOHOMETPUUYECKUX YpPABHEHUM

Y HEPABEHCTB, UX CUCTEM;

5) chOopMUPOBAHHOCTH TPEACTABICHUH OO0 OCHOBHBIX MOHATHSIX MATEMAaTHYECKOTO
aHaliM3a M MX CBOMCTBAX, BJIAJICHUE YMEHHEM XapaKTEepU30BATh

noBeicHue (DYHKITMI, WCIOJIb30BaHUE TIOTYYCHHBIX 3HAHWMA JJIs ONMCAHUS W aHAN3a
peabHBIX 3aBUCUMOCTEM;

6) BiIaJCHHE OCHOBHBIMU TMOHATHSMH O IJIOCKUX W IMPOCTPAHCTBEHHBIX
reoMeTpuuecknux (urypax, UX OCHOBHBIX CBOWCTBAaX; C(HOPMUPOBAHHOCTh yMEHHS
pacmo3HaBaTh Ha 4YepTeXkax, MOJCISIX W B peaJbHOM MHpPE TeOMeTpuuecKkue (Gpurypsr;
MPUMEHEHHE W3YYCHHBIX CBOWCTB TEOMETpUYECKUX GUryp u QGopMyn s peleHus
reOMETPUYECKHUX 3aJ1a4 U 3a7a4 C MPAKTUYECKUM COJIEPHKAHUEM;

7) chOpMHPOBAHHOCTh MPEJACTABJACHUH O TMpoleccax W SABJACHHUAX, HMEIOIINX
BEPOSATHOCTHBIM XapakTep, O CTAaTUCTHYECKUX 3aKOHOMEPHOCTSX B peaTbHOM MHUpe, 00
OCHOBHBIX TOHSATHSIX JJIEMEHTAPHOW TEOPUH BEPOATHOCTEH; YMEHUI HAXOJWTh W OLICHUBATh
BEPOSTHOCTH HACTYIUJICHUSI COOBITUH B MPOCTEUIIHMX MPAKTUYECKUX CUTYAIMSIX U OCHOBHBIC
XapaKTePUCTUKH CIIyYalHbBIX BEJIWYHH.

5. Conepxanue yueOHOro npeamera

9J1eMeHThI TCOPUU MHOKECTB U MaTeMaTHYeCKOH JIOTMKH

[TonsiTue MHOXecTBa. XapaKTEepPUCTUYECKOE CBOMCTBO, 3JIEMEHT MHOXKECTBa, IYCTOE,
KOHE4YHOoe, OeckoHeyHoe MHOXkecTBa. (CrnocoObl 3amgaHus MHOXecTB. [loaMHOXeCTBO.
OTHOIIEHUST TNPUHAJICKHOCTH, BKIIOYEHMS, paBeHCTBA. Omnepanuy HaJ MHOXXECTBAMH, HX
WLTIOCTPALIMYU C TTIOMOIIBIO KpyroB Jisiepa. CU€THbIE U HECUETHBIE MHOKECTBA.

WctuHHble M J0XKHBIE BbICKa3bIBaHUS (YTBEp)KIEHUS), OMEpallMd HaJ BBICKA3bIBAHUSIMHU.
KBanTtopsl cyiiectBoBaHus U BceoOLUTHOCTU. AnreOpa BhICKa3bIBaHHIA.

3akoHbl JIorukd. (OCHOBHBIE JIOTMUECKHE IIpaBuia. PemeHue Joruyeckux 3ajgad cC
WCIIOJIb30BaHMEM KpyroB Oiiepa. YmozawioueHus. OOOCHOBaHME U JIOKAa3aTelbCTBO B
maremaruke. Omnpenenenus. Teopembl. Bunabl noka3zartenbctB. Maremarnueckas HHAYKIUS.
YTBepkaeHus: o0o0paTHOE JaHHOMY, IIPOTHUBOIIOJIOXKHOE, OOpaTHOE MPOTHUBOIOJIOKHOMY.
[Ipu3Hak u cBOICTBO, HEOOXOAUMBIE U IOCTATOUYHBIE YCIOBUS.

Yuciia v BbIPaKeHU s

MHoOXecTBa HATypaJIbHbIX, LIEJIBIX, PAlMOHAIBHBIX, JEHCTBUTENIbHBIX 4YHCesl. MHOXECTBO
KOMIUIEKCHBIX yucen. J[elcTBUS ¢ KOMIUIEKCHBIMU unciaMu. KOMIUIEKCHO CONpsKEHHBIE YHCIIA.
Mopynb 1 apryMeHT 4ucia.

Tpuronomerpuueckas  ¢opma  KOMIUIEKCHOTO — uucia. PaauanHas  Mepa  yria.
Tpuronomerpruueckass OKpYKHOCTb. CHHYC, KOCHUHYC, TaHI€HC M KOTAaHI'€HC 4YHCIa.
Tpuronomerpudeckue (GopMynbl IPUBEICHUS U CI0XEHUS, (GOPMYJIIBI IBOHHOTO U TOJIOBUHHOTO
yrina. IlpeoOpa3oBanue cyMMbl U pa3HOCTH TPUTOHOMETPUYECKUX (YHKIUI B MpPOU3BEACHUE U
oOpaTHbIe MpeoOpa3oBaHMsL.

CreneHb ¢ JeWCTBUTENBHBIM IOKa3aTeneM, cBoicTBa crtemeHu. Yucno e. Jlorapudm,
cBoiictBa sorapudma. JlecATHUHBIM M  HaTypanbHbli Jorapudmel. ToxkaecTBEHHBIE
npeoOpa3oBaHus TPUTOHOMETPUUYECKUX, JOrapu(MHUECKUX, CTETNEHHBIX W HPPALMOHATbHBIX
BBIPaXKCHUM.

Meton maremarnyeckod uHAYKIMH. OcHOBHas Tteopema apudpmeruku. OcCTaTku U
cpaBHenus. Anroput™m EBknmpa. Kurtaiickas teopema 00 ocrtarkax. Manas teopema Depma.
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Cucrembl CUMCIICHUS, OTIUYHBIC OT JAeCATUYHBIX. DYHKIUsA DUjepa, YUCIO U CyMMa JIeNuTesnei
HaTypaJIbHOI'O YHUCJIa.

OcHoBHast Teopema  anreOpel.  llpuBomumBlE ¥ HENPUBOJMMBIE  MHOTOYJICHBI.
CuMMeTrpuueckre MHOrowieHsl. LlenouncienHble 1 11eJI03HaYHbIe MHOTOWIEHBI.

YpaBHeHHUS M HEPABEHCTBA

VYpaBHeHUE, ABISIONIEECS CICICTBUEM APYIOro YpaBHEHUS; YPAaBHEHMS, PAaBHOCHIIBHBIE HA
MHO>KECTBE, PAaBHOCUJIbHbBIE IPe0Opa30BaHUs ypaBHEHUIH.

Tpuronomerpuyeckue, moxkazaTeiabHbIe, JJOTapu(HMUIECKUE U UPPATHOHAILHBIC YPAaBHEHHS H
HEpaBEHCTBA. THWIbI ypaBHEHUM. PerieHue ypaBHEHUN M HEpaBEHCTB. MeTox MHTEPBANIOB IJIs
peuieHuss HEpaBEeHCTB.

I'paduueckue Meroapl pelieHUS ypaBHEHHMH U HepaBeHCTB. PemieHue ypaBHEHUH H
HEPABEHCTB, COACPIKALUX EPEMEHHYIO 110 3HAKOM MOTYJIS.

CucremMbl TPUTOHOMETPUYECKUX, MOKA3aTENbHBIX, JOTapU(PMHUUECKUX M HPPaLOHAIbHBIX
ypaBHeHUH. CHUCTEMBI  TPUTOHOMETPUYECKHX, IIOKA3aTeNbHBIX, JOTapUPMHUUECKUX U
HMPPALMOHAJIHBIX HEPABEHCTB. Y pAaBHEHMS], CUCTEMBI YPABHEHUH C TAPAMETPAMH.

HepaBenctBa ¢ mapamerpamu. PellieHne ypaBHEHHI CTENEHU BbIIIE BTOPOW CHENUATBHBIX
BunoB. ®opmynsl Buera. Teopema besy. /luodantoBbl ypaBHeHHs. Perienue ypaBHeHUl B
KOMIUIEKCHBIX unciiax. HepaBenctsa o cpeanux. Hepasenctso bepnysu.

DYyHKUIMHU

OyHKIMSA U €€ CBOWCTBA; HYIU (YHKIMH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTb.
Haubonpiiee u HauMmenbliee 3HaueHus: QyHkuuu. [lepuonnueckas GyHKIusS 1 €€ HAUMEHbIINN
nepuon. Yétueie n Heu€THbIe QyHKIMU. DyHKINM «IpoOHAsT YacTh YUCHA» Y = {X} W «1enas
4acTh YKclia» y = [x]. B3aumuao oOpatnbie pyHKImu. ['paduku B3auMHO 00paTHBIX (QYHKITHIA.

Tpuronomerpuueckrue GpyHKIUN YUCIOBOTO apryMeHTa y = €OS X, y = sin X, y = tg X, y = ctg
x. CpoiictBa W Tpaduku TpuroHomeTpuueckux QyHkmmii. OOpaTHBIE TPUTOHOMETPUUECKUE
GyHKIMHM, HMX TJaBHble 3HA4YeHUs, CBoWcTBa M rpaduku. CreneHHas, TIOKa3aTeabHas,
norapudmudeckas GyHKIIUHA, UX CBONCTBA U TpaduKy.

[IpeoOpazoBanust rpaduxkoB (QyHKIUN: CHBUT, YMHOXKEHHE HA 4YHUCIO, CHMMETpPHUS
OTHOCHUTEIILHO KOOPJIMHATHBIX OCEH U Havajla KOOpIMHAT.

DJ1eMeHThl MATEMAaTHYECKOr0 aHAJIN3a

beckoneuno manbpie 1 OeCKOHEYHO OOJNBIINE YUCIOBBIE TOCIenoBaTedbHOCTH. lIpemen umcmoBoit
MOCTIEIOBATENFHOCTH. beckoHeuyHo yOBbIBaromias TreoMeTpuueckas mporpeccus. lloHsaTre mpenena
(hynaxun B Touke. [lonsTre nmpenena GyHKINN B OECKOHEYHOCTH.

AcumnTotel Tpaduka ¢ynkmuu. HempepsiBHOCTE (yHKIMK. CBOMCTBa HEMpPEpHIBHBIX (HYHKIIHH.
Teopema Beliepmrpacca anst HenpepbiBHbIX pyHkuuid. Juddepenuupyemocts GyHkiuu. [IponsBonnas
¢dhysaxn B Touke. KacatenpHast K rpaduKy GyHKIIHH.

Ieomerpuyecknii M (usmuecknii cMbICT TPOU3BOMHON. I[IpuMeHeHWe TPOU3BOAHON B (HU3MKE.
[IpousBonHbie 3nemeHTapHbIX QyHKOud. IlpaBuma muddepenuupoBanus. Btopas mpowsBoanas, eé
reoMeTpUIecKril U (hU3nYecKuii CMbICT. ToUkM SKCTpeMyMma (MaKCUMyMa U MUHHMYMA).

HccnenoBanue sneMeHTapHbIX (GYHKIUI Ha TOUKHM SKCTpeMyMa, HauOoJIbllIee U HauMEHbIIIee
3Ha4eHUs C TNOMOINbI0 Mpou3BoaHo. IlocTtpoeHune rpadukoB GYHKIUE C MOMOLIBIO
MPOU3BOAHBIX. [[puMeHEHNE TPOU3BOIHON NIPU PELICHUM MPUKIAAHBIX 3a/7a4 HA MAaKCUMYyM U
MHUHUMYM.

IlepBooGpasnas. Heonpenenénusiii uHTerpan. IlepBooOpa3Hbie 3reMeHTApHBIX (DYHKIHH.
[Inomans kpuBonuHelHoi Tpanemmu. Popmyna Heiotona— Jleiibnuna. OmnpenenéHHbIHN



uHTerpaj. Berumcnenue ruomanei miockux (Guryp m oObEMOB TeNl BpAIICHUS C HOMOIIBIO
unTerpana. Auddepennunansupie ypaBHEHUS IEPBOTO U BTOPOT'O MOPSIKA.

Kom0nnaTopuka, BepoATHOCTh M CTATHCTHKA, JIOTHKA U Teopus rpagos

[TpaBwio npousBeneHus B komouaaropuke. CoequHeHus 6e3 moBTopeHuid. CoueTaHus U uX
cBoiictBa. bunom HprotoHa.

CoenuHenus ¢ noBTopeHusMu. BeposiTHocTh coObITHs. CymMMa BEPOSITHOCTEN HECOBMECTHBIX
coObiTuil. [IpoTHBOMONOXKHBIE COOBITHS. YCIIOBHas BEpPOATHOCTh. HeszaBUCHMBIE COOBITHSI.
[IpousBenenue BeposiTHOCTEH He3aBUCUMBIX cOObITUN. Dopmyna bepuymnu. @opmyna moJHOU
BeposiTHOCTH. Popmyna baiteca. BeposTHOCTHOE TPOCTPaHCTBO.

AKCHOMBI TEOPHH BEPOSTHOCTEN. JIMCKPETHBIE CilydailHble BEJIMUYMHBI U UX PACIpPEICICHUS.
CoBMecTHble pacnpeneneHus. PacmpeneneHne cyMMbl U NPOU3BEACHHUS HE3aBUCHUMBIX
CIy4alHbIX BEJIMYMH. MaTeMaTu4ecKkoe 0KUJAHUE U TUCTIEPCUS CTy4YallHON BEJTMYUHBI.

Maremarnueckoe OXHUAAHWE W JHUCIEPCHs CYMMBl CIydalHBIX BEJIWYUH. buHapHas
ciaydaiiHas  BeNMYMHA, pacnpenencHue  bepHymwmn. ['eomerpuueckoe — pacnpenesieHue.
bunoMuanbHOE pacnpenenieHME U €ro CcBoicTBAa. HempepbiBHbIE CllydailHbIE BEJTUYHHBI.
[notHOCTH BeposiTHOCTH. DYHKIMS pacnipeiesieHus. PaBHOMEpHOE pacnpenesieHHe.

Hopmanbhoe pacnipeaenenune. @ynkuus Jlamnaca. [TapameTpsl HOpMAJIBHOTO pacipeaeieHus.
[IpuMepsl ciiydallHBIX BEJNHYMH, TOJYMHEHHBIX HOPMAJILHOMY 3aKOHY (TIOTPENIHOCTH
W3MEPEHUH, POCT deJIOBEeKa). 3aKOH OodbIIHMX YHcel. BpIOOpPOUYHBI MeETOn U3MEpeHus
BeposiTHOCTeH. Posib 3akoHa OONBIIMX YKcen B HayKe, IPUPOJIe U 00IIeCTBE.

Koppemsiiust  n1Byx ciayuaiiHbix  BenuuuH. [loHatne o koaddumumeHTe KOppesiu.
Cratuctuueckas runote3a. Cratuctudyeckue Kkpurepud. CTaTUCTUYECKas 3HAYUMOCTD.
[TpoBepka npocreimux rumnote3. OCHOBHBIE TOHATHS TEOPUHU TPadoB.

Conep:xanue yueoHoro npeamera 10 kiaace

1. JleificTBUTE/IbHBIE YHCJIA

[TonsitTue HaTypasmbHOTO 4YmMciaa. MHoxkecTBa uyucen. CBOWCTBAa ACHCTBUTEIBHBIX YHCEIL.
Meron matematuyeckoit uuaykuuu. IlepecranoBku. Pazmemenus. Couyeranus. Jloka3zaTeabCcTBO
YUCJIOBBIX HEpaBeHCTB. JlenuMocTh 1enbix uucen. CpaBHEHUS IO MOJYJIIO T. 3aJadud C
[IEJIOYHNCICHHBIMH HEN3BECTHRIMM.

2. PannoHajibHbIe YPABHEHHUS U HEPABEHCTBA

Pannonaneueie BoipakeHus. dopmynsl 6mHOMa HpIOTOHA, CyMMBI M Pa3HOCTU CTETCHEH.
Jenennie MHOTOWIEHOB ¢ ocTtaTkoM. Anroput™m EBkinpa. Teopema be3y. Kopenb MHOTOWIEHA.
Paunonaneubie ypaBHeHUs1. CUCTEMBI pallMOHANBHBIX YPaBHEHUN. METO] HHTEPBAJIOB pELICHUS
HepaBeHCTB. PannoHaibHble HepaBeHCTBA. HecTporue HepaBeHcTBa. CHUCTEMBI pallMOHATBHBIX
HEpPaBEHCTB.

3. Kopenb cTenenu n

[Monstus dbynknuu u ee rpapuka. Oynkuus y = x". [lonstue kopHs crenenu n. KopHu
YeTHOM M HedeTHOW cTemeHeill. Apudmerndeckuil kopeHb. CBoOWCTBa KOpHEH cTemeHM II.

it f
) VX . KOpeHL CTEIICHU N U3 HAaTypaJIbHOT'O YUCJIA.

OyHKIMA
4. CTeneHb MOJ0KATEIHHOTO YHCIA
[TonsaTHE 1 CBOMCTBA CTENEHU C PAllMOHAJIBHBIM MOKa3aTeneMm. [Ipeaen nociaeaoBaTeabHOCTH.
CgoiictBa mpenenoB. beckoHeuHo yoObIBaroiasi reomerpuueckas nporpeccus. Uucno e. [lonstue
CTETIeHH C UppallMOHATBHBIM ToKa3aTeneM. [lokasarenpHas GyHKIHS.

S. Jlorapu¢pmsl



[lonsitue m cBoiictBa sorapudmos. Jlorapudmuueckas Qynkius. JlecaTuunslii norapudm
(mpubmmkeHHbie BhrauciaeHus). CTeneHHbie (yHKITUH.

6. Iloxa3zarebHbIE M JTOrapuMUYecKHe YPABHEHNS U HEPaBEHCTBA

[IpocTeiimme nokasareiabHble W JIorapu(MUUYECKHe ypaBHEHHUS. YPaBHEHHUs, CBOISIINECT K
MpoCTEeHIINM 3aMeHOl Heu3BecTHoro. llpocreiiine mnokasarenpHble M JorapudmMuyeckue
HepaBeHcTBa. HepaBeHCTBa, CBOASIIMECS K IPOCTEHIINM 3aMEHOW HEU3BECTHOTO.

7. CMHYyC M KOCHHYC yIJjia

[onsitue yrna u ero Mmepsl. OnpeaeneHne CHHyca U KOCHHYca yria, OCHOBHBIE (hopMyIIbI 1ist
HUX. ApKCHMHYC M apkkocuHyc. [Ipumepbl HCIOIb30BaHUS apKCHHYyca U apKKOCHHYca H
(GopMyIBI TSl HUX.

8. TaHreHc U KOTaHTeHC yria

Onpenenenns TaHreHca U KOTAHI'€HCA YIila U OCHOBHbIE (OPMYJbI JUIsl HUX. APKTaHTE€HC U
apkkoTaHreHc. [IpuMepbl UCTIOIB30BAaHUS apKTaHI€HCA U apKKOTaHreHca U (POPMYIIbI 171l HUX.

9. ®opMyJIbI CJI10KEHUSA

Kocunyc cymmsl (1 pasHocTH) ABYX yriioB. DopMyiibl A7l JOMOJTHUTEIBHBIX YriioB. CHHYC
CYMMBI (M pa3HOCTH) ABYX yrioB. CymMMa U pa3HOCTb CHHYCOB M KOCHHYCOB. QOpMysbl JUis
JBOMHBIX M TOJOBUHHBIX YIJoB. IIpom3BeneHne CHHYCOB U KOCHHYCOB. DOpMynbl IS
TaAHT'€HCOB.

10. Tpuronomerpuuyeckue GyHKIMH YMCJI0BOr0 APryMeHTa

DYHKIUK y = Sin X, Y = COS X, Y = tg X, y = ctg X.

11. TpuronoMmerpuyecKkue ypaBHeHHsI U HEPABEHCTBA

[Ipocreiimrie ~ TPUTOHOMETPUYECKHE  YpAaBHEHHS.  |pPUTOHOMETPUYECKHE  YPABHEHMUS,
CBOJMIIMECS K  MPOCTEMIIMM  3aMEeHOM  Heu3BecTHOro.  IIpumMeHeHHe  OCHOBHBIX
TPUTOHOMETPUYECKUX (QOopMyn i1 peuieHus ypaBHeHMH. OIHOpOJHBIE  YpaBHEHUS
Jlpocreiimmue TpuroHoMeTpuyeckre HepaBeHCTBA. HepaBeHCTBa, CBOASIIMECS K MPOCTEUIINM
3aMCHOW HEU3BECTHOTO. BBeleHHe BCIOMOraTellbHOrO yriia. 3amMeHa Heu3BecTHoro t = sin x +
COsS X.

12. BeposiTHOCTB COOBITHS

[TonsiTue u cBOMCTBA BEPOSITHOCTU COOBITHSL.

13. YacroTa. Yci0BHasi BEepOSITHOCTb

OTHOCUTENbHASA YacTOTa COOBITHS. Y CIOBHAs BEPOSITHOCTh. He3aBucHMbIe COOBITHSL.

14. IloBTOpeHuUe Kypca ajaredpbl M Ha4YaJia MaTeMaTHYeCKoro anaaunsa 3a 10 kiacc

Conepxanue yyeOHoro npeamera. 11 kiaace

1. ®ynknum u ux rpaguku

OnementapHble QyHkiuu. HMccnenoBanue (yHKUMH M HOCTpOeHME MX TIpadHKOB
JJIEMEHTapHBIMU  MeToJaMHu. OCHOBHbIE CrHocoObl mpeoOpazoBaHus TpadukoB. ['paduku
GbyHKUIMH, coaepykamx Moayau. I'paduku CloXHBIX QyHKIHMA.

2. Ilpenes ¢pyHKIMH M HENPEPBIBHOCTH

[lonstue mnpeaena  GyHkuuu. OJHOCTOpPOHHHE — TpeneNnbl, CBOWCTBA  MPEAENOB.
HenpepbiBHOCTS (hyHKIMI B TOUKE, HA UHTEpBaJle, Ha oTpe3ke. HempepbhlBHOCTh 31eMEHTapHBIX
¢bynkuuit. Pa3peiBHbIE QYHKIMH.

3. OoparHble GyHKIUH

[lonssitue  obpatHoit  ¢ynkuuu.  B3aumuHo  oOpatHble  QyHkumu.  OOpaTHBIE
TPUTOHOMETPUUYECKHE (DYHKIIUU.

4. IlpousBoaHas



ITonatue npousBoaHOM. 1Ipon3BonHass CyMMBI, pa3sHOCTH, IPOU3BENCHMUS M YaCTHOIO JBYX
¢bynkuuii. HempepbIBHOCTh (YyHKIMH, HMEIOMINX MPOU3BOIHYIO, Auddepenunan. [IponsBoaHbie
aneMeHTapHbIX GyHKuui. [IponsBoaHas cinoxnoit ¢pynkuuu. [IponsBoanas oO6patHoi GyHKINH.

S. IIpuMeHeHUe IPON3BOAHOM

MakcuMyM ¥ MUHUMYM (QYHKUIHU. YpaBHEHHE KacaTenbHOU. [IpuOnukeHHbIe BBIYM CICHMUSL.
Teopemsr 0 cpennem. Bo3spactanue u yosiBanue (yHkumid. [Ipon3BoaHbIE BBICIIUX TOPSIIKOB.
Bemyknocts rpaduka pyHKnuu. DKCTpeMyM (QYHKIMH C €IUHCTBEHHOW KPUTHUYECKOW TOYKOM.
3amaun Ha MakCUMyM W MHHHMYM. AcuMnToThl. JlpoOHo-nmueliHas (ynkmus. [loctpoeHue
rpaduKoB QYHKIMI ¢ TPUMEHEHHEM TPOU3BOTHOM.

6. IlepBooOpa3Hasi u HHTErpas

[TonsTe mepBooOpazHOM. 3aMeHa NMEPEeMEHHOM M HMHTErpupoBaHHe N0 4YacTsaM. [lnomans
KpUBOJMHEWHON  Tpameuuu. OnpeneneHHbli uHTerpain. [IpubnukeHHOE  BBIUMCIIEHHE
onpeneneHHoro wuHterpaiga. ®opmyna Heiorona — JleiiOnuma. CBoiicTBa ompeneneHHbIX
uHTerpanoB. IIpuMeHeHne oOmpeneraeHHbIX HHTErpajioB B T€OMETPUUYECKUX U (PU3MUECKUX
3amauax. llonstue  guddepeHIIMPOBAaHHOTO  ypaBHEHHs.  3aladyd, NOPHUBOAAIIHNE K
g epeHnaIbHbIM YPaBHEHUSM.

7. PABHOCH/ILHOCTH YPABHEHHMI M HEPABEHCTB

PaBHOCHIIbHBIE TPE0Opa30BaHUs YPABHEHUI U HEPABEHCTB.

8. YpaBHeHusi-ciaencTBus

[lonsiTie  ypaBHEHUA-CIECACTBUSA. Bo3BeaeHHMEe  ypaBHEHHMsT B YETHYKO  CTEICHb.
[TorenuupoBanue norapupmMuueckux ypaBHeHui. IlpuBeneHne mogoOHBIX WIEHOB ypaBHEHUS.
OcBoOokaeHHe  ypaBHEHMsT  OT  3HaMmeHaTens.  [IpumeHeHue — sorapu(MUYECKHX,
TPUTOHOMETPUUYECKHUX U JPYTUX GOPMYIL.

9. PABHOCHJILHOCTH YPABHEHUI M HEPABEHCTB CHCTEMaM

Pemenne ypaBHeHuid ¢ momomibio cucrteM. YpaBHeHus Buma flo(x))= f(B(x)) . Pemenue
HEpaBEHCTB C moMoIbio cucreM. HepaBeHnctsa Buaa f(a(x))> f(B(x)) .

10. PaBHOCHJILHOCTH YPABHEHHUI HA MHOKeCTBaX

OcHoBHble NOHATUSA. BO3BeeHNE ypaBHEHNUS B YETHYIO CTECIICHb. Y MHOXKCHUE ypaBHEHUS Ha
¢ynkuuto. JlorapupmupoBaHue U NOTEHIIMPOBAHUE YPAaBHEHUH, IPUBECHNE TIOJOOHBIX YJIEHOB,
IIPUMEHEHHE HEKOTOPBIX (GopMyIl.

11. PaBHOCHJILHOCTH HEPABEHCTB HA MHOKECTBAX

OcHoBHble MOHATHS. Bo3BencHHME HEpAaBEHCTBA B UYETHYIO CTENEHb M YMHOXCHHE
HEpaBEHCTBa Ha (YHKLHMIO, MOTEHLHUPOBAHUE JIOrapu(PMUYECKUX HEpaBEHCTB, IPUBEACHUE
110/I00HBIX WIEHOB, IPUMEHEHHE HEKOTOphIX (hopmyi. Hectporue HepaBeHcTBa.

12. MeToa NpoMesKyTKOB /IJIsl YPABHEHUI 1 HEPABEHCTB

VYpaBHEHUs U HEPABEHCTBA C MOIYJISIMU. MeTOl MHTEPBAJIOB [yl HEMPEPHIBHBIX (DYHKIUH.

13. Ucnonb30BaHue CBOMCTB (pyHKIMI NPH pellIeCHUH YPABHEHUH 1 HEPABEHCTB

Hcnonws3oBaHue oOmacTel  CyliecTBOBaHMS, HEOTPULATENILHOCTH, OrPaHHUYEHHOCTH,
MOHOTOHHOCTH U JKCTPEMYMOB (YHKIMH, CBOICTB CHHyca W KOCHHYca MpHU pelIeHUU
YPaBHEHUI U HEPABEHCTB.

14. CucreMbl ypaBHeHHI ¢ HECKOJIbKMMH HEM3BECTHBIMH

PaBHOCUnBHOCTE cucTeM. CHucreMa-ciencTBue. Meros 3aMeHbl HEM3BECTHBIX. Paccyxienus ¢
YHMCJIOBBIMY 3HAUYEHUSIMU TIPU PELLIEHUU CUCTEM YPAaBHEHUN.

15. IloBTOpEeHne Kypca ajaredpbl 1 HaA4YaIa MaTeMATH4eCKOro anajau3a 3a 10-11 kiaaccol
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PernoHanbpHbIil KOMIIOHEHT

[IpuMeHeHre MaTeMaTHUECKHX 3HAHUU NPH pa3pabOTKE HOBBIX MECTOPOXKICHHHA YIis B
KemepoBckoii 061actu, pu CTPOUTEIHCTBE HHKEHEPHBIX  COOPYKEHHIA.

Ha ocHoBe MaremaTHMUeCcKUX 3aKOHOMEPHOCTEM B NPUPOJE XapaKTEpHU30BaThb KpacoTy U
COBEPLIECHCTBO OKPYKAIOILIEr0 MUpA U NMPOU3BEACHUIN UCKYCCTBA;

Wmerp mpenctaBieHHe O BKJIAJAE BBIJAIOLIUMXCS MaTeMaTUKOB B pa3zButue Hayku: C. B.
Kosanesckas, I1.JI. YebObrmes, A.H. KoimmMoropoB. moHumarb pojib MareéMaTHKH B Pa3BUTHH
Poccuu;

Me:xaucuuIIMHapHble TPOrpaMMBbl
VYHuBepcanbHbIe y4eOHbIE ICHCTBHS

Ocymectienue cpaBHeHus. OObsicHEHHE siBIIeHUH, mpoueccoB. [locTpoenue nornyeckoro
paccyxaenus. CpaBHeHHE pa3HbIX TOUEK 3peHus. DopMyaupoBaHUE COOCTBEHHOIO MHEHHUS U
MO3ULMK, apryMeHTupoBanue. Criop u orcrauBanue cBoei nosumuu. ConocraBieHne OCHOBHbBIE
TEKCTOBBIX M BHETEKCTOBBIX KOMIIOHEHTOB. ['OTOBHOCTh M CHOCOOHOCTH K BBINOJHEHUIO
MOpAJIbHBIX HOPM B OTHOIIEHHUHU B3POCIBIX M CBEPCTHUKOB B IIKOJIE, JOMa, BO BHEY4YEOHBIX
BUJAX  JeATenbHOCTH. PopMHpOBaHUE YCTOMYMBOIO  TO3HABATEJIBHOTO  HHTEpeca.
CrpykTypupoBaHHE TEKCTa, BbIAEJEHUE TJIaBHOW uaeu Tekcra. OCyliecTBIeHHE CPaBHEHHS U
kinaccupukanuu. GopMynupoBaHHe COOCTBEHHOTO MHEHHS M TMO3UIMH, apryMEHTHPOBaHHUE.
OCHOBBI 03HAKOMHMTEIHLHOTO, W3y4aloOlIero, yCBauMBAIOLIEro M MOMCKOBOro ureHus. Pabota c
Meradopamu. PopMmynupoBaHue ompezeneHuss MOHATUSA. CaMOCTOSITENPHOE OLEHWBaHUE
MPaBUJILHOCTH BBITIOJIHEHUS ACUCTBUSI 1 BHECEHUE KOPPEKTHB.

NKT-koMIEeTeHTHOCTH

Cozanne TekcTa Ha PYCCKOM SI3BIKE, HCIOJIB3YsSl  HMHTEPHET PECYpPCHI, CO3JAaHHE

npe3eHTanuii B mporpamme PowerPoint
VY4ebHo-Huccae10BaTeNbCKUE U IIPOEKTHBIE YMEHUS

[1nanupoBaHue U aJrOPUTM BBINOJIHEHHE Y4eOHOTO IMPOEKTa

Ilpumeprnas memamuxa npoekmuwix pabom onsa 10-11 knaccos

1. BosBparHble ypaBHEHHs. YpaBHEHHUS, CBOJSIIMECS K KBaJpaTHBIM M KyOMYECKHM C
MIOMOIIBIO0 PA3HOOOPA3HBIX 3aMEH MEPEMEHHBIX.

2. JIOTIOJIHUTENbHBIE TEOPEMBI O LENbIX U PAlMOHATBHBIX KOPHIX MHOTOWICHOB C IEIBIMU
kodhduIMeHTaMd W UX NPUMEHEHHE K HAaXOXKJIEHHUIO LEJbIX M pPalMOHAJIbHBIX KOpHEH
MHOTOWJIECHOB C LEIbIMU KOIPPUITUCHTAMH.

3. KommiekcHble yncia U TpuroHometpusi. Jloka3areabCcTBO TPUTOHOMETPUUYECKUX TOKIECCTB
U HAXOXKJCHHWE 3HAYCHHH TPUTOHOMETPHUUECKUX BBIPAKEHHA C HCHOJIB30BaHHUEM (HOPMYIBI
Diinepa.

4. I'paduku Qynkumii, cogepkanmx Moaynu. [loctpoenue rpadukoB GyHKIHA ¢ MOAYIISIMH.
[Ipumenenue rpaduKoB K pEHICHUIO COOTBETCTBYIOIIMX YPaBHEHHUI 1 HEPABEHCTB.

5. YpaBHeHHS M HEpaBEHCTBA C MOIYJISIMHU W mapaMmerpamu. lloHATHE O MIOCKOM MeToje
WHTEPBAJIOB M €ro MPUMEHEHHWE K PEIICHUI0 YpPaBHEHHH M HEPaBEHCTB C MOIYISIMU U
napaMeTpamu.

6. Tpuronomerpuueckre ypaBHEHUs. Pa3nudHble TUIIBI TPUTOHOMETPUUYECKUX YPAaBHEHHUH U
METO/IbI X PEIICHHUS.

7. OOpatHble TpuroHomeTpuieckue QyHKIHH. OCHOBHBIE COOTHOLICHHMS MEXIY apKycaMu.
Pemenue ypaBHeHHH, coepKaliux apKychl.

8. Beimykibie ¢yHkiuu. [loHsaTrue BeIMykiIoN (GYHKIIUU; TOCTATOYHOE YCIOBUE BBIMYKIOCTH.
[IpumeHenne BBIMYKIBIX  (QYHKIUNA UIS  CpaBHEHHMs] OCHOBHBIX CpeIHUX (cpeaHee
apupmMeTHyecKoe,  CpeAHee  TEeOMETPUYECKOe,  CpelHee  TapMOHHMYECKOe,  CpejHee
KBaJ[paTHUECKOE).

9. T'eomerpuueckue BepOSTHOCTH. PelieHume 3agay Ha HAXOXKJIEHUE TE€OMETPUUYECKUX
BEPOSITHOCTEM.
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KOMIIOHCHTOB.

OCHOBBI CMBICTIOBOTO YTCHHSI U PAOOTHI C TEKCTOM
HaxoxneHnue B TekcTe TpeObyemMoil nHpopMaIuu, onpeesiecHue HE3HAKOMBIX CIIOB U TOUCK
ux 3HayeHus. Uurepnperanus tekcra. ConocTaBieHUE OCHOBHBIE TEKCTOBBIX U BHE TEKCTOBBIX

[IpeoOpa3oBanue TeKcTa, HCIOJB3YS HOBble (OPMBI  NpenCTaBICHUS

nHpopmanuu. OnpeneneHne HE3HAKOMBIX CIIOB U TTOMCK MX 3HAYCHHSL.

6. Temarmueckoe IJIAHUPOBAHUE C ONIPECACICHUEM OCHOBHBIX BH/10B

yueOHOI JesiTeJIbHOCTH

/1

Tembl
(pa3znensbr)

Koi-
BO
qaco
B

OcHOBHBIE BU/JIBI ICATEILHOCTH yyaniuxcs (1Mo paszaesiam)

10 kaace

§1.
JeicTBuTeNnn
HBIC Ynclia

12

BpinosiHeHWE  BBIUHMCICHUH €  JICWCTBUTEIBHBIMU  YHCIAMH
(TouHbIEXM  NPUOMMKEHHBIX),  MPEOOpa3OBaHUE  YHUCIOBBIX
BbIpaKCHUH. 3HaHUME W MpUMEHEHUE OO03HAUEHUH OCHOBHBIX
MMOJIMHOKECTB MHO)KECTBA JIEHCTBUTENBHBIX UYHCEN, 0003HaUYEHHE
YHCIIOBBIX MPOMEXKYTKOB. [IpuMeHeHne Merona MaTeMaTH4yecKon
WHIAYKIMM ~ JUIsL  JI0Ka3arelbCcTBa  PaBEHCTB,  HEPaBEHCTB,
YTBEPKJICHHUM, 3aBHUCSIIUX OT HarypaibHOro N. OmnepupoBaHue
dbopMmynaMu TSl YMCIa IEPECTAaHOBOK, Pa3MEIICHU U COUETaHUM.
JlokazarenpCTBO 4YMCIIOBBIX HEpaBEHCTB. [IprMeHEHHe CBOWCTB
JEIMMOCTH  (CPaBHHUBAIOT 1O MOJYIIO M), IeJIOYHUCICHHOCTh
HEU3BECTHBIX ITPU PELICHNUN 3aJa4.

82.
Pammmonansu
bl
ypaBHEHUSI U
HEpPaBEHCTBA

18

JlokazarensctBO  (popmynbel  OmHOMa HbHOTOHA U OCHOBHBIX
KOMOMHATOPHBIX  COOTHOIIICHUM Ha OMHOMHAIIbHBIC
ko3pduumentel. Vcnons3zoBanue TpeyroabHuka Ilackams s
penieHus 3a1a4 0 OMHOMUANBHBIX Kod(duimentax. OleHUBaHUE
Yyucia KOpPHEH 1enoro aiaredpandeckoro ypaBHeHus. HaxoxaeHue
KpPaTHOCTH KOpHEH MHOroujieHa. YMEHHE JeIUTh MHOTOWIEH Ha
MHOTOWIeH (yroskom wuiu 1o cxeme ['opHepa). Mcnons3oBanue
JIeJIeHUs] MHOTOYJICHOB C OCTaTKOM JJIsl BBIJICJICHUS I1I€JION 4acTH
anredpanveckoil ApoOU MpU pelIeHuH 3a7ady. YMEHUE  pelaTh
paloHaIbHbIE ypaBHEHUSI U HUX cucTeMbl. [IpumeneHue
pa3IUYHBIX ~ OpUEMOB  pEHIeHMs]  IENbIX anreOpandyecKux
YpaBHEHUI: O00p ILENbIX KOPHEH; pa3ioKeHue Ha MHOXHUTEIU
(BKITFOUAS METO/T HEOIpeAeTIEHHBIX K03 puImeHToB);
MOHM)KEHUE CTENEHH  ypaBHEHHUs; MOJCTAaHOBKa  (3aMeHa
Heu3BecTHOro). HaxoxneHue YHCIOBBIX IPOMEXKYTKOB,
COJIep)KaluX KOpHU anreOpanvyeckux ypaBHeHUU. Pernenue
palroHaIbHBIX HEPAaBEHCTB METOJOM HHTEpBaioB. Pemienue
CUCTEM HEpPaBEHCTB

§3.  Kopenb
CTETeHH II

12

QdopmynupoBaHnue  omnpeneneHuss  GyHkuuu, e€  rpaduka.
QopMyTUpPOBaHUE U YMEHHE JOKa3bIBaTh CBOMCTBA (PYHKIMH y =
X"."  ®opMyTHpOBaHHE OMNpPEACTICHUS  KOPHA  CTCNEHH N,
apudmeTnyeckoro KopHs creneHu n. GopMynupoBaHHUE CBOHCTBA
KOpHEHl M MpUMEHEHHE WX NpU MPeoOpa30BaHUU UYHCIOBBIX H
OYKBEHHBIX BBIPAXKEHUMH. Brinonnenune npeoOpa3oBaHus
UppaloHaIbH BeIpakeHnii. DopMyIupoBaHHE CBOMCTBA
d)I})/'EIKI_II/II/I y= EH{P,( HOCTp%eHHe rpaduk PP

§4. Crenenb
TTOJIOKUTENh
HOTO YHCIIa

13

DopMyIMpOBaHUE ONPEINEIEHUs] CTEINEHH C PpPalrOHAIbHBIM
MIOKA3aTeJIEM. QopMynMpOBaHUE  CBOMCTBA  CTENEHH  C
palMOHAIIBHBIM  IIOKa3aTejleM W OPUMEHATh  UX  IIpHU
npeoOpa3oBaHWU  YHUCIOBBIX U OyKBEHHBIX  BBIPaKEHUH.
DopMyIMPOBAaHUE ONPEIEIEHUS] CTEINEHU € HPPaALMOHAIBHBIM
nokazareneM U €€ cBoucTBa. POPMYIMPOBAHUE OIPEHACICHUS
npezaena MOCJIEI0BATEIBHOCTH, [IPUBEICHUE MIPUMEPOB
MOCJIEAOBATEIBHOCTEN, HMEIOIIUX Mpeaedl MW HE HMEIOLIUX
Mpezeia, BBIUUCICHUE HECIOXKHBIX IPEIEIOB, PELICHHE 3ajad,
CBS3aHHBIX C OECKOHEUHO  YyOBIBAIOIIEH  TIeOMETPHUYECKOM
nporpeccueid.  @OpMyIHpOBaHME  CBOMCTBA  IOKAa3aTEJIbHOU
dbynkuuu, nmocrpoenue e€ rpaduka. Ilo rpaduky mokazarenbHOM
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¢yHkuuu omnuckiBaHue €€ cBoicTBa. llpuBeneHwe mpuUMeEpoB
HOKa3areNbHOW (PyHKUIMHU (334aHHOW C MOMOLIBIO TpadHKa HIU
dopmynbl), oOnamaroniedl 3aJaHHBIMH ~ CBOWCTBaMU. YMEHHE
MOJIB30BATHCS TEOPEMOM O MPEAEie MOHOTOHHOW OTPAHUYEHHOU
HOCJIEI0BATENBHOCTH

5 85. 6 @dopMmynupoBaHuE OIpeneneHus Jiorapudma, 3HAHHE CBOWCTB
Jlorapudmer norapudmoB.  Jloka3arenbCTBO  CBOMCTB  JIOTaQpUIMOB U
OPUMEHEHHE CBOWCTB IpH IPEOOpAa30BAaHUM YUCIOBBIX H
OYKBEHHBIX  BBIPAXKEHUH. Boinonnenne — mpeoOpa3zoBaHUiA
CTCTICHHBIX H JIOTapupMUYECKUX BbIpakeHuid. I[lo rpaduky
norapumudeckoi  (QYyHKIMM  ONMUChIBAaHWE  ©€  CBOUCTB.
[IpuBenenne npumMepoB iorapumudeckux GyHKIUN (3aaHHBIX C
nOMOIIBI Tpapuka nian (Hopmyinbl), OOTANAIOIMKX  33JTaAHHBIMU
CBOMCTBAMH.

6 86. 11 Pemienne mpocTeHImMX MOKa3aTelIbHBIX W JorapupMUIecKux
[TokazarenbH YpPaBHEHUN M HEPaBEHCTB, a TAK)KE YPAaBHEHMM U HEPABEHCTB,
bIC " CBOJIALIUXCS K IPOCTEHIIUM TP TOMOIIN 3aMEHbI HEM3BECTHOTO.
Jorapupmuy
ecKue
YpaBHECHUS H
HEpaBeHCTBA

7 §7. Cunyc u | 7 DopMynHpOBaHUE ONPEACICHUS yIla, UCIIOJIb30BAHUE TPATYCHOU
KOCHHYC U paauaHHOM Mep ymia. IlepeBox rpamycHOM Mepsl ymia B
yrina paguaHHyIO U 00paTHO.

dopmynupoBaHUE ONpEAETICHUS CUHyca U KOCHHYCA YyIia. 3HaHUE
OCHOBHBIX (OpPMYT JJI Sin @ M COS @ U TMPUMEHEHHUE UX TpHU
npeoOpa3oBaHUU TPUTOHOMETPHUYECKUX BBIPOKEHUH.
@opMynTUpOBaHHUE ONpEACTICHUS apKCMHyca W apKKOCHUHYca
yHycla, 3HaTh M [PUMEHEHHE £0pr JUIs  apKCUHyca |
apKKoCHHYyca

8 §8. TaureHnc | 6 DopMyIHpPOBaHUE ONPEACICHUA TAaHNeHCa M KOTAaHTeHca yIvia.
U KOTaHT€HC 3HaHME OCHOBHBIX (pOopMyn Ui tg a U ctg a U MPUMEHEHHE UX MPU
yria npeoOpazoBaHu TPUTOHOMETPUUECKHUX BBIPAKEHUI.

@opMynTupOBaHUE OIpENENIeHNUs apKTaHreHca W apKKOTaHTeHca
yyclia, 3HAHWE M TMpUMEHEeHHe (OpMYyn [UIsl apKTaHreHca u
apKKOTaHTeHCa

9 89. 11 3HaHue QGopMynbpl KOCHMHYCAa pa3HOCTH (CyMMBbI) JIByX VIJIOB,
DopmyIsl dbopMyIbl Ui TONOTHUTENBHBIX YIJIOB, CHHYCA CyMMBI (Pa3HOCTH)
CIIOKEHUS JIBYX YIJIOB, CYMMbI ¥ Pa3HOCTH CHHYCOB U KOCHHYCOB, (POPMYJIbI

JUIS TBOMHBIX U TOJIOBUHHBIX YIJIOB, IMPOU3BEIECHUS CHUHYCOB H
KOCHHYCOB, (DOPMYJIbI [l TAHTEHCOB.

Boinonnenue npeoOpa3oBaHUs TPUTOHOMETPUUYECKUX BBIPAXKECHHIM
IpU IOMOUTH POPMYIT

10 | 810. 9 3HaHUE OIpPENeICHUs] OCHOBHBIX TPUTOHOMETPUYECKUX (DYHKIIMHA,
Tpuronomer UX CBOMCTB, ymeHue crpouth ux rpadpuku. I[lo rpaduxam
pudecKue TPUTOHOMETPUUYECKUX (PYHKINN OMUCHIBAHUE X CBOICTBA
byHKIMH
YHCIIOBOTO
apryMeHra

11 | 811 12 Pemennie  mpocTeWIIMX ~— TPUTOHOMETPUYECKUX  YpaBHEHUH,
Tpuronomer HEPAaBEHCTB, a TaKXKe YpaBHEHUU U HEPABEHCTB, CBOJSIIMXCS K
pudeckue IPOCTEHIIMM IIPpd TIOMOLIM 3aMEHbl HEWU3BECTHOTO, PEIIECHUE
ypaBHEHUS U OJTHOPOJHBIX ypaBHEeHUM. [IprMeHeHne Bcex M3YYEHHBIX CBOMCTB
HEpaBEHCTBA U CHOCOOOB pEHICHUS TPUTOHOMETPUYECKUX YpPaBHEHHH W

HEPAaBEHCTB TNPU pEHICHHH TNPUKIAAHBIX 3amad. PernreHue
TPUTOHOMETPUUYECKUX ypPaBHEHUH HEPAaBEHCTB IMPH TOMOIIU
BBEJICHHS BCIIOMOTATEIBHOTO yIJIa, 3aMEHBI HEM3BECTHOTO t = sin X
+ COS X

12 | 8§12 8 [IpuBeneHrne mpuUMEpOB CIyYalHBIX BEIMYMUH (YUCIIO YCTIEXOB B
BepositHOCTB CepUH HUCIBITAHWNA, YHUCIO TOMBITOK MPH YTraablBaHUU, Pa3MEPBI
COOBITHS BBIMTpBINIA  (MPUOBUTH) B 3aBHCHUMOCTH  OT  CIYYalHBIX

13 | 813. 2 oOcTosiTensCcTB U T.I.). Haxoxnaenue MaTeMaTU4eCKOTO
Yacrora. OXKHUIAHWSI ¥ JUCHEPCUU CIy4alHOW BENWYMHBI B CIIydae
YcnoBHas KOHEYHOTO 4YHCJa HCXOJIOB. YCTaHABIMBAaHHWE HE3aBHUCUMOCTH
BEPOSITHOCTh CIydallHbIX BeTUYMH. JlenaoT 000CHOBAHHbBIE MPEAIOJIOKEHUS O

HC3aBHUCUMOCTH CJ'Iy‘IElfIHLIX
CTAaTUCTHYCCKHX TAHHBIX

BCIIMYHUH Ha OCHOBaHHH
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14 3akmounTen | 9 OT6op ¥ CpaBHEHHE Marepuajia MO HECKOJbKUM HCTOYHHKAM
BHOE Brinonnenue 3a1aHUM 1o pasrpaHUYECHUIO HOHSATUH.
IIOBTOPEHHE Cuctemaruzanust y4yeOHOTO Marepuana. AHaINW3 MPOOJIEMHBIX
Kypca cutyauuii. Pemenue 3anad.
anreOpel 32
10 xnacc.

NUTOI'O 136
11 kamace

1 81 7 3HaHUE ONPEACICHUS 2JIEMEHTApHOW (YHKIUH, OTPaHUYCHHOM,
OyHKIMU H yéTHOM  (He-  4€THOM), TMEepPUOAUYECKOH,  BO3paCTaIOIIEH
uX rpaduKy. (yObiBaromeit) ¢yakmun. Jloka3areabCcTBO CBOWCTBA (DYHKIIHIA,

HCCJIEZIOBAHNE byHKUNN 3JIEMEHTapHBIMU CPEACTBAMH.
Boimonnenune  mpeoOpas3oBaHus — IpaHUKOB  3IEMEHTApPHBIX
(GyHKUMHA: CIOBUTM BAOJb KOOPAMHATHBIX OCEH, cCKarhue W
pacTsDKEHUE, OTPaXEHHE OTHOCHUTENIBHO OCeH, CTPOUTh IpaduKu
(GYHKITHH, COJIEPKAIIUX MOJIYIIH, TPA(UKHU CIOKHBIX (DYHKITHH.

2 §2. llpenmen | 5 OObsicHeHUEe M WUIIOCTPUPOBAHUE NOHSATUA TMpenena (yHKIHUU B
¢byHKIMH U touke. [IpuBenenue npuMepoB GyHKINN, HE UMEIOLIUX Mpejesa B
HENPEPHIBHO HEKOTOpPOM TOYKe. 3HAHWE M NIPUMEHEHUE CBOMCTB IIPEIENOB,
CTb HEIMPEPHIBHOCTH VHKIIMM, BBIYUCIIEHHWE NPENeoB (YHKIHM.

Ananu3 noBeaeHUs QYHKIUM MpU X—+00, IPU X—>-00

3 83. 4 3HaHMe omnpeAeneHUs QYHKIUU, OOpaTHOW JaHHOM, YMEHHeE
OO6patHble HaxonuTh (opmyny QyHKIMH, OOpaTHOM JaHHOHW, 3HATh
GbyHKIMH ompeneneHul  QyHKIUH, OOpaTHBIX  YETHIPEM  OCHOBHBIM

TPUTOHOMETPUUYECKUM (YHKLHSAM, IOCTpOEHHE Tpaduka 0OpaTHON
(HYHKIIIN

4 84, 15 HaxoxneHne MrHOBEHHOH CKOPOCTH HW3MEHEHHsS (DyHKIUH.
[IpousBoana Brruucnenue mnpupamenus (yHKIMH B Touke. HaxoxaeHue
s npeaerda orHomieHus  D(y).  3uanme  ompemenenus — D(X)

pou3BOAHON (GyHKIMH. BeruncieHne 3HAYCHUS] MPOU3BOIHOM
dbyHkuu B Touke (mO  ompeneneHuio). BriBenenne u
UCIIOJIb30BaHUE MIPaBUIIa BBIYMCICHUS pou3BoaHON. Haxoxnenue
IPOM3BOJHBIX CYMMBI, IPOU3BEACHUS IBYX (DYHKIMH M YacTHOTO.
Haxoxnenue IPOM3BOJHBIX 3JIEMEHTaPHBIX GyHKIUA.
HaxoxaeHue TNpPOW3BOAHONW  CIIOKHOW  (PYHKIMH, OOpaTHOU
(byHKIHH

5 85. 12 HaxoxzieHue TOUKM MUHMMYMa M MakCUMyMa (YHKIHH.
[Ipumenenue Haxoxnenune HanOoOJbIIEro M HaMMEHBIIEr0 3HAYCHUH (QYHKIUH
IIPOU3BOIHO Ha orpeske. Haxoxaenue ymioBoro koapuimenTa KacareabHou K
i rpa¢puky (yHKUMHM B TOYKE C 3aJaHHOM aOcuMCCOW Xo. 3amuch

ypaBHEHHUs KacaTeabHOW K rpaduky (PyHKLIHH, 33JaHHOM B TOUKeE.
[IpuMenenre NTPOM3ZBOMHON Il TPUOMMKEHHBIX BBIYUCICHU.
Haxoxienne npoMexyTKOB BO3pacTaHUsl U yObIBaHMS (DyHKIIMH.
JlokazarenbcTBO Bo3pacTraHus (YObIBaHUS) 3aJJaHHOM (YHKIMH Ha
yKa3aHHOM  IPOMEXYTKE. axoXkJeHHue  HaumOOoJbLIETO U
HalMEHbLIETo  3HayeHWH  QyHkuuu. HaxoxaeHue — BTopoi
IOPOM3BOJHOM M YCKOpEHHE Ipolecca, OMNMChIBAEMOro IpHU
nomou  ¢opmynsl. MccnegoBanue (QyHKIMM € [TOMOILBIO
Opou3BOJHOM M moctpoeHue e€ rpaduka. [Ipumenenue
IOPOM3BOJHOM TPU PpEIIEHUH TeOMETPUYECKUX, (PU3MUECKUX U
JPYTUX 3aaa4

6 86. 16 3HaHWe W [pPUMEHEHHE ONpeAeieHUs IMepBoOOpa3HOU U
IlepooOpa3 HeompeaenéHHoro uHTerpana. HaxoxzaeHue 1mepBooOpa3HbIX
Has u aNeMEHTapHBIX QYHKIHIA, mepBooOpasubix f(X) + g(x), kf(xfn flkx
UHTETpal + b). HuterpupoBanue (yHKIMHM TpU TOMOLIM  3aMEHBI

IIEPEMEHHOM, UHTETPUPOBAHUE 10 YaCTAM. BbluucieHue miomais
KPUBOJMHEHHONH  Tpamenuu.  HaxoxkaeHue — NpuOMMKEHHBIX
3HaYCHUH HMHTErpaoB. BprYuCICHHE IUIOMATH KPUBOIMHEHHOM
Tpareuuy, HCIONb3ysd TE€OMETPUUYECKUM CMBICH OIpPEAEIEHHOTO
WHTETpajla, BBIYUCIATh ONPENCIEHHBIA HHTETpajl IMpPU MOMOILIU
dopmynsl Hetorona—JleliOHuma. 3HaHue U MPUMEHEHHE CBOMCTB
ONPEACIIEHHOTO  HHTErpajia,  I[PUMEHEHHE  ONPENEIEHHBIX
WHTETPAJIOB NP PEIICHUH TeOMETPUIECKUX U (PU3NYECKUX 3a/1ad.
Perenrie  HeclOKHBIX AudQepeHIInanbHbIX YpaBHEHHH, 3ajad,
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IPHUBOAIIUX K U] PepeHITnaIbHBIM YPaBHEHUSIM

7 87. 8 3HAaHME ONPEACICHUS PABHOCWUIbHBIX YPAaBHEHUN (HEPaBEHCTB) U
PaBHOCHIBH npeoOpa3oBaHuil, MPUBOIAIIMX JaHHOE ypaBHEHUE (HEPABEHCTBO)
OCTb K PAaBHOCHUJIBHOMY, YCTaHABJIMBAHHE PABHOCUIBLHOCTH YPaBHEHUM
YPaBHEHUH U (HEepaBeHCTB)
HEPABEHCTB

8 88. 8 3HaHME ONpEACNCHUSI YpPaBHEHUS-CIEACTBUS, MpeoOpa3oBaHUH,
VYpaBHeHUs- OPUBO/ILMX JaHHOE€ YpaBHEHHE K YPaBHEHMIO-CIIEACTBHIO.
CIIEACTBUS Pemennie ypaBHeHUS NpuU IMOMOILIM IEpPEXoAa K YpaBHEHHIO-

CJIEJICTBUIO

9 80. 17 Pemennie ypaBHEHUST NEpEX0JOM K PpaBHOCWIBHOM CHCTEME.
PaBHOCWIBH Pemenne ypaBuenmss Bupa f (a(x)) = f (b(x)). Pemenue
OCTb HEPaBEHCTBA IIEPEXOJOM K pPaBHOCHIBHOM cucreme. Pemenune
YpaBHEHUU U HepaBeHcTBa Buja f(a(x)) > > f(b(x))
HEPAaBEHCTB
CHUCTEMaM

10 | 810. 8 Pemenne ypaBHEHHMH TIIpM TOMOINM  PaBHOCWIBHOCTHM  HAa
PaBHOCWIIBH MHOKECTBAX
OCTb
YpaBHEHUU
Ha
MHO’KECTBaX

11 | 81L 8 Pemenne HepaBeHCTB 1NpM IMOMOIIM PaBHOCWIBHOCTH  Ha
PaBrOCMIB- MHOX€eCTBax. PellieHre HeCTpOorux HepaBeHCTB
HOCTh
HEPaBEHCTB
Ha
MHO’KECTBaX

12 | §12. Meron | 6 Pemenue ypaBHeHWM (HEpAaBEHCTB) C MOIYISIMH, pEIICHHE
MIPOMEXYT- HEPaBEHCTB IIPU MOMOIIM METO/Aa MHTEPBAJIOB JJIsl HENPEPBIBHBIX
KOB TUTS byHKITUH
YpaBHEHUH U
HEPABEHCTB

13 | 813 7 Hcnonbs3oBanue cBOWCTB (yHKIMK (001acTe CyIIecTBOBAaHUS,
Hcnons3oBa HEOTPUIATEIbHOCTH, OTPAaHUYEHHOCTH) MPU PEIICHUH YpaBHEHUI
HHUE CBONCTB Y HEPaBEHCTB B MPUKJIAJIHBIX 3a/1a4ax.
GbyHKIUI Hcnonp30BaHMe MOHOTOHHOCTH M OKCTPEMYMOB  (PYHKIIHIA,
pu CBOIICTB CHHYyCa U KOCHHYCa
peuieHuu
YpaBHEHUHN U
HEPaBEHCTB

14 | 814. 9 3HaHUE  ONpeNejeHUs PABHOCWJIBHBIX CHCTEM  YpaBHEHUU
Cucremsl npeoOpa3oBaHuil, MPUBOIALINX JAHHYIO CUCTEMY K PaBHOCHUIIBHOM.
YpaBHEHUH ¢ Pemenne cucrtem ypaBHEHMH TpUM OMOILIM MEpexoaa K
HECKOJIbKUM paBHOCHIJIbHOM cucteMe. [IpumeHneHne paccyKIeHUi ¢ YUCIOBBIMHU
u 3HAYEHUSAMM MPU PEIICHUN YPABHEHUN U HEPABEHCTB
HEU3BECTHBI
MH

15 | Bakmrouuten | 6 OTObop ¥ cpaBHEHHME MaTepuaia MO HECKOJbKUM HCTOYHHKAM
bHOE BeimonHenne — 3agaHuMii MO Pa3rpaHUYEHUI0  MOHATHM.
[IOBTOPEHHUE Cucremaruzanusi y4eOHOro wmarepuana. AHanIu3 MPOOIEMHBIX
npu curyanui. Pemenue 3amay.
MOJITOTOBKE
K WTOrOBOM
aTTecTalluu
1o anredpe.
UTOTO 136
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7. Onucanue y4eOHO-MeTOAMYECKOI0 U MATEPHUAIBLHO -TEXHUYECKOT0
of0ecrneyeHunsi 00pa3oBaTeJbLHOIO Npolecca

- Hukonwckuii C. M., [loranoB M. K., PemmernukoB H. H. u ap. MaTtemaTuka: anrebpa 1 Hadasa
MaTeMaTHYECKOr 0 aHaIn3a, reoMeTpus. Anredpa u Hayalla MaTeMaTHueckoro anaiusa. 10 kiacc.
bBazoBslii 1 yrimyonénusiit yposau - 2020
- Hukonbckuii C. M., [Toranio M. K., Pemernukos H. H. u np. AnreOpa 1 Hayaina MaTeMaTU4ECKOTO
aHanu3a. 11 knmacc. ba3oBelit n yriayonéuusiid ypoBHH - 2021
- . [Toramoe M. K., llleBkun A. B. AnreOpa u Hauana MaTeMaTHYeCKOro aHamm3a. JJuaaKkTHaecKue
Matepuanbl. 10 xnacc. ba3oBsiit u yrimyonénusiit yposau - 2020
. - [llenenera 0. B. AnreOpa u Hayaga MaTeMaTHYeCKOro aHanu3a. TemaTudeckue TecThl. 10 Kiacc.
BbazoBslit 1 yryOnénnsiit yposau - 2020
- [TorammoB M. K., IlleBkun A. B. AnreOpa 1 Hayaia MaTeMaTHIECKOr0 aHan3a. MeToIndecKue
pexomenanun. 10 knacc. bazoBeiii u yrinyonénusiii ypopau- 2021
. - [loramoB M. K., llleBkun A. B. Anre6pa u Hauajga MaTeMaTUYecCKOro aHaimmsa. Jumakruaeckue
Matepuanbl. 11 knacc. ba3oBwlii u yriryonénnsii ypopau - 2021
. - Hlenrenera 0. B. Anrebpa u Hayana MatemMaTHYecKoro aHaimu3a. Temarnueckue TecTsl. 11 xmacc.
BazoBwlit 1 yriyOnénnsiit ypopau - 2021
.- Iloramos M. K., llleBkun A. B. AnreOpa u Hagaga MaTeMaTHYECKOTo aHaiam3a. MeToandeckue
pexomennanyn. 11 kmacc. ba3oBeiid u yriyonénusiii ypopau - 2021
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8. HJIaHI/IpyeMLIe pe3yJabTaThbl U3YUYCHHUA PA31€JI0B TEM anreﬁpm H HAYaAJa MAaTEMATHYECCKOIo aHajin3a

B pe3yJibrate uzyuenus yueonoro npeamera «VMaremaTuka: ajredpa U Ha4ajaa MaTeMaTHYECKOI0 aHAJIU3a, TeOMETPHSI» HA YPOBHE
cpeHero oouero oopazoBanus:

Ba3oBblii ypoBeHb
«IIpobaeMHO-pyHKIIMOHAJIbHBIE Pe3YJIbTAThD)

Yray0/eHHbli ypoBeHb
«CHCTeMHO-TeopeTHYeCKHE Pe3YJIbTATHI»

Paszpnen |. BoInyCKHMK HAYYUTCSA I1l. BbIyCKHMK NOJTy4YUT Il. BoimyckHUK HAyuuTCS V. BbIyCKHUK MOJYYHT
BO3MOKHOCTh HAYYUThLCH BO3MOKHOCTh HAYYHThCH
Hesan Jns ucnosib30BaHus B Jnst pa3BUTHS MBIIIUICHUS, s yenienrnoro nipopospkenust | [{s obecnieuenus
OCBOCHMSA ITOBCETHEBHOM KU3HU U HCIIOJIb30BaHUS B o0Opa3oBaHus BO3MOJKHOCTH YCIIEIITHOTO
npeaMera obecreyeHnst BO3MOXHOCTH ITOBCETHEBHOW KU3HU 10 CIELHATBHOCTSIM, MPOJIOJKEHUSI 00pa30BaHus 1O
YCHELIHOT'O MPOAOJKEHUS 1 obecrieyeHrs BO3MOKHOCTH CBSI3aHHBIM C NIPUKIIATHBIM CIIEIHAIIBHOCTSM, CBI3aHHBIM C
o0Opa3oBaHus MO YCHELIHOT'O MPOAOJDKEHUS WCITOJIb30BAHNEM MATEMATUKN | OCYLIECTBICHUEM HAYYHOU U
CHEIMAIbHOCTSIM, HE CBSI3aHHBIM | 00pa3oBaHUs 1O HCCIIEI0BaTENbCKON
C IIPUKJIaJHBIM UCIOJIB30BAaHUEM | CIIELUAIIBHOCTAM, HE JESITeIbHOCTH B 00J1acTH
MaTeMaTUKHA CBSI3aHHBIM C IIPUKJIaJHBIM MaTEMaTUKHA U CMEXKHBIX HAyK
HCII0JIb30BAHUEM MAaTEMATUKH
TpeboBanusi K pe3yjbTaram
dnemenmul Ol‘IepI/IpOBaTb Ha 6a30BOM — OHepI/IpOBaTL2 nousgtusMu: | — CBo6ogHO OHepI/IpOBaTb3 I[OCTI/I)KGHI/IC PE3YILTAaTOB
meopuu ypoBHe! MOHATHAMMU: KOHEYHOE MHOXECTBO, IMOHATUSIMU: KOHEYHOE pasnena ll;
MHOMHCECM B KOHEYHOE MHOECTBO, 3JIEMEHT MHOJKECTBA, MHOECTBO, 3JIEMEHT | OIIEPHUPOBATH MMOHATHEM
u DJIEMEHT MHOJKECTBA, MOJMHOXKECTBO, TepeceUeHne MHOKECTBA, OIIpeleSIEHNs, OCHOBHBIMU
Mmamemamuy MOJMHOXECTBO, U O0O0bEeJUHEHHE MHOXECTB, IMOJAMHOYKECTBO, BH/IaMH OTIPE/ICIICHHU,
eckou IepeceHeHne n YHCJIOBBIC  MHOXECTBAa  Ha nepeceveHue, oObeTMHEHNE OCHOBHBIMH BHJIaMH
J102UKU 00BbeIMHEHE MHOKECTB, KOOPJAWUHATHOU MIPSMOU, A pa3sHOCTL  MHOXECTB, TEOPEM;
YHCIIOBBIE MHOXKECTBA Ha OTPE30K, UHTEpBa, YUCJIOBbIE MHOJKECTBAa Ha | IIOHUMATh CYyTh KOCBEHHOTO
KOOPAMHATHOM MPSMOH, MOJYHHTEpBAJ, IIPOMEKYTOK C KOOPJAMHATHOMN IPSAMOH, J0Ka3aTeIbCTBA,
OTPE30K, MHTEPBAJI, BBIKOJIOTOM TOYKOH, OTpPE30K, MHTEpBaJ, | ONEPUPOBATh NOHATUSIMU

! 3IICCI> M Jajee. paclno3HaBaTh KOHKPETHBIC IIPUMEDPHI O6IIII/IX IIOHSATHH I10 XAPAKTCPHBIM IMPU3HAKaM, BBIIIOJIHATH HeﬁCTBHH B COOTBETCTBHUU C OIPCACICHUCM U HpOCTGﬁmHMH
CBOMCTBaAMH HOHSITHﬁ, KOHKPETU3UPOBATH IPUMEPAMU 06IIII/I€ IIOHATUA.
2 3,[[6CL " Aajiee; 3HaTh OIPCACICHUC MMOHATHA, YMCTD IOSACHATH €ro CMbICII, YMETh UCTIOJIL30BATh NOHATHUEC U €TO CBOMCTBaA Ipu NpoOBECACHNU paCCY)KﬂCHHﬁ, peuICHuU 3a1a4.
8 3,[[6CL " [AaJiee: 3HaTh OINPCACICHUC ITOHATHS, 3HATh U YMCTh 000CHOBELIBATH CBOMCTBA (HpI/I3HaKI/I, €CJIN OHU eCTL) TOHATHS, XaPAKTECPU30BaATh CBA3U C APYIT'UMU IMOHATUAMU,
OpeACTaBJIAA OAHO MOHATUC KAK YaCTh HEJIOCTHOIO KOMIUICKCA, UCIIOJIb30BATh IOHATHUC U €O CBOMCTBA Ipyu NpOBCACHUN paCCY)K,Z[CHPIﬁ, JA0Ka3aTCIbCTB, PCHICHUU 3a1a4.
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oTiepupoBaTh Ha 0230BOM
YPOBHE TIOHSTUSIMH:
yYTBEPXKJICHUE, OTPUIIAHHE
YTBEPXKIACHUS, ICTUHHBIC
Y JIOXKHBIC YTBEPIKICHUS,
MIPUYXHA, CIICJCTBHE,
YaCTHBIN clTydail 00111ero
YTBEPIKICHHSI,
KOHTpPIIPUMED;

HaXOJUTh IepeceUeHre U
00beIMHEHNE JIBYX
MHOKECTB,
MIPEJICTaBICHHBIX
rpagu4ecKy Ha YUCIOBOU
MPSAMOIA;

CTPOUTH HA YUCTIOBOM
MPAMOU MOJMHOKECTBO
YHICIIOBOTO MHOXECTBA,
3aJlaHHOE€ MPOCTEUIITNMHU
YCIIOBUSIMU;

pacrno3HaBaTh JIOKHbIE
yYTBEpPXACHUS, OIIUOKU B
paccyXIeHUSX, B
TOM YHCJIE C
HCIOJIb30BaHUEM
KOHTPIPUMEPOB.

B noBceaHeBHOM KU3HU U
IIPU U3YYEHUHU APYTUX

MIPEAMETOB:
— MUCIOJIb30BaTh YHUCIIOBBIE
MHOECTBA Ha
KOODAMHATHOW  NpPAMOU

Ui ONMHUCAaHUS PCaJIbHBIX

rpaduueckoe MpeICTaBICHUE
MHOKECTB Ha KOOPJIWHATHOMN
IJIOCKOCTH;

OIIEpPUPOBATH MIOHATUSMH:
YTBEPKJICHHUE, OTpHLIAHUE
YTBEP)KJICHHsI, HWCTUHHBIE U
JIOKHBIE YTBEPKICHUS,

Inpu4iuvHa, CICACTBUC, YaCTHBIN
ciydail oOIIero yTBEepXKAEHUs,
KOHTPIPUMED;

MPOBEPATh  MPUHAICIKHOCTH
2JIEMEHTa MHOKECTBY;

HaxOJUTh  TIEpPEeCEYCHHE W
o0begUHEHHE MHOXECTB, B

TOM YHCIE MPEeACTaBICHHBIX
rpaduYeckd Ha  YHCIIOBOU
NpsAMOM M Ha KOOPJIMHATHOM
IJIOCKOCTH;

IPOBOJUTH J0Ka3aTeJbHbIE
paccyxaeHus JUIS
000CHOBaHHUS HUCTUHHOCTHU
YTBEPKJICHUIA.

B noBceiHEBHOM XKU3HU U TIPU

U3YYEHUU JAPYTUX NPEAMETOB:
UCII0JIb30BATh YHCIIOBBIE
MHOXECTBA Ha KOOPAMHATHOU
OpsIMOM M HAa KOOPAMHATHOU
IUJIOCKOCTH Il ONMCaHUsA

peanbHbIX MPOLIECCOB u
SIBJICHUM;
MIPOBOJUTH JIOKa3aTeJIbHbIC

pacCy’x€Husd B  CUTyallUAaX
MMOBCETHEBHOM JKM3HHU, TIpHU

HOJIYUHTEpBAJl,
IIPOMEXKYTOK C BBIKOJIOTOU
TOYKOM, rpaduueckoe
IIPEJICTAaBICHUE MHOXKECTB
Ha KOOPJAMHATHOU
IJIOCKOCTH;

— 3a/aBathb MHO’K€ECTBa
NEepEeYUCIICHUEM U
XapaKTepUCTUYECKUM
CBOMCTBOM,;

— OIepupoBaTh MOHATUSIMU:
yTBEpXKACHUE, OTpULIAaHUE
YTBEPKACHUSI, UCTUHHBIE U
JIOKHBIE YTBEPXKACHUS,
IIpUYMHA, CJIE/ICTBHE,
YaCTHBIM ciydail oOIero
YTBEPKJICHUS],
KOHTPIIPUMED;

— TpOBEPATH
MIPUHAIEKHOCTh 3JIEMEHTa
MHOECTBY;

— HaxoJuThb IECPECCUCHUE U
06Le,I[I/IHeHI/I€ MHOXKCCTB, B

TOM qucie
IIPEJICTaBICHHBIX

rpa¢uyecku Ha 4YHUCIOBOM
IpsIMOi 151 Ha

KOOp,I[I/IHaTHOﬁ INJIOCKOCTH,
— MOPpOBOAWUTH AOKA3aTCIILHBLIC

paccyXIeHus JUISL
000CHOBaHMS MCTUHHOCTH
YTBEPKICHUM.

B noBceqHeBHOM KU3HU U TIPU
U3YyYEHHUH JPYTUX

CYETHOTO M HECUETHOTO
MHOXECTBA;

MIPUMEHSATH METO/T
MaTeMaTHU4EeCKON
WHIYKIUHU IS IPOBEICHUS
paccyXIeHU U
JI0OKa3aTeNIbCTB U TPU
pelieHuu 3a1ad.

B noBcenHeBHOM )XU3HU U TIPU
W3YYEHUU JPYTHX
MIPEAMETOB:

HCIIOJI30BaTh TEOPETUKO-
MHOECTBEHHBIH SI3BIK U
SI3BIK JIOTUKH JIJIST OTTMCAHMS
peasbHBIX MPOLIECCOB U
SIBJICHUM, IPY PEIICHUH
3a/1a4 APYrux y9eOHbIX
peIMETOB
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MPOLIECCOB U SIBJIICHUI;

— HPpOBOAUTH JJOTNYCCKHUC
paccyxJIeHHs B
CUTyalluIX HOBCCIIHCBHOfl
KHU3HN

pelleHuH 3ajad U3 JpYyrux

IIPEAMETOB

MPEIMETOB:

HUCIOJb30BaTh  YMCIIOBBIC
MHOKECTBa Ha
KOOPDJAMHATHOW IpPSIMOU H
Ha KOOPAMHATHOU
IUIOCKOCTH JIJISI  OIMCaHUs
pEaTbHBIX  MPOILIECCOB U
SIBJICHUI;

MPOBOJUTH JTOKA3aTEJIbHBIC
pacCyXJIEHHSI B CUTYalHsX
MOBCEIHEBHOW KM3HH, MPHU
pelIeHnH 3a7a4 U3 APYrux
MPEIMETOB

Yucna u
evlpasricenus

OmnepupoBath Ha 6a30BOM
YPOBHE TOHSTHSIMH:
LIEJI0€ YHCTI0, ICTUMOCTD
qypces, OObIKHOBEHHAS
IpoOb, necATUIHAsS
Ipo0Ob, paroHaIbHOE
YHCIIO, MPUOIMKEHHOE
3HAYEHHE YHCJIa, YaCTh,
JI0JIsI, OTHOIIIEHHUE,
MIPOLICHT, MOBBIIICHUE U
MMOHMKEHUE Ha 3aJJaHHOE
YKCJIO MPOIICHTOB,
MacuTao;

oTepupoBaTh Ha 0a30BOM
YpOBHE TOHSTUSIMH:
norapu¢m yuca,
TPUTOHOMETpHUYECKas
OKPYKHOCTb, TpajlyCHas
Mepa yriia, BelInYuHa
yria, 3aIaHHOTO TOYKOM
Ha TPUTOHOMETPUUYECKOM

CB00OIHO OTIEPUPOBATH
MOHATUSMH: IIEJIOC YHCIIO,
JCITMMOCTh YHCE]I,
0OBIKHOBEHHAS APOOb,
JecsITUIHas Apoob,
paIMOHAILHOE YHUCIIO,
npHOIKEHHOE 3HAYCHUE
Yuclia, 4acTh, A0JI,
OTHOIIICHHE, ITPOIICHT,
MOBLIIIEHNE U IIOHMKEHNE Ha
3aJIaHHOC YHMCJIO TPOICHTOB,
MaciiTao;

IPUBOIUTH IIPUMEPBI YHCE C
3aJaHHBIMH CBOICTBaAMU
JICTUMOCTH;

OTIEpUPOBATH IOHATUSIMU:
Jorapudm yuca,
TPUTOHOMETPHUUECKas
OKPY)KHOCTb, paJiaHHAs U
rpaaycHasi Mepa yria,
BEJIMYMHA yTIIa, 3aJaHHOTO

CBoOomHO  omepupoBaTh
HOHATHAMH:  HATYpaJIbHOE
9HCIIO, MHO>KECTBO

HaTypaJdbHBIX YHUCEII, LHECI0C
YHUCJIO, MHOXECTBO IECJIBIX

YuCell, OOBIKHOBEHHAS
IpoOb, necaThyHas IpoOb,
CMeEIIaHHOE YHUCJIO,
paroHaIbHOE YHUCJIO,
MHOJKECTBO PaIlHOHATBHBIX
qucel, UPPAIIOHATILHOE
YHCII0, KOPEHb CTEIEHH N,
JIEHCTBUTEIBLHOE YHUCIIO0,
MHOKECTBO
NEWCTBUTEIBbHBIX  YHCEI,
reoMeTpuIecKast
WUHTEPIIpETALINS
HATypalbHBIX, LIENBIX,
paroHaIbHBIX,

JIeNCTBUTEIIbHBIX YHUCCII,
MIOHUMaTh U  OOBICHATH

JocTmxenue pe3yinbTaToB
paznena ll;

CBOOOJTHO OTIEPUPOBATH
YHCIOBBIMH MHOXXECTBAMHU
NIPU PEUICHNN 33139,

MOHUMATh PUYUHBI U
OCHOBHBIC HJICH
pacuIupeHus YUCIOBBIX
MHOYECTB;

BJIQJIETh OCHOBHBIMU
MOHATUSMH TEOPUU
JICTUMOCTH TIPU PEIICHUM
CTaHJAPTHBIX 33724

UMeTh 0a30BbIE MPECTABICHUS
0 MHOXKECTBE
KOMIUIEKCHBIX YHUCEIT;

CBOOOJTHO BBHITIONHSATH
TOXKJIECTBEHHBIC
npeoOpa3oBaHUs
TPUTOHOMETPHUECKHUX,
JorapupMUIECKUX,
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OKPY>KHOCTH, CHHYC,
KOCUHYC, TAHT€HC U
KOTaHI'€HC yIJIOB,
HMMEIOLIUX [TPOU3BOJIbHYIO
BEJINYUHY;

BBITIOJTHATH apU(METHYECKHE
JIEUCTBUSA C LENBIMU U
panoHaIbHBIMU
qucllaMy,

BBITIOJIHATH HECJIOKHBIE
npeoOpazoBaHus
YUCJIOBBIX BBIPAKECHUMH,
COJIEpIKalUX CTENEHU
qucen, TM00 KOPHU U3
qucen, 100 Jorapudmpl
YHCEJT,

CPaBHUBATh PAllMOHAIbHBIC
YuciIa MEXIy co00it;

OLICHUBATh U CPABHUBATH C
palroOHaIbHBIMU
YUCJIAMU 3HAYEHUS LIEJIbIX
CTEIICHEN Yuces, KOpHeu
HaTypaJbHOU CTENEHU U3
qucel, JorapudmMoB
YHUCeN B IPOCTHIX
ciyyvasx;

n300paxaTh TOYKAMHU Ha
YUCJIOBOU NPSAMOU LENbIE
U palMoHaJIbHbIC YUCIIA,

n300paxaTh TOYKAMU Ha
YUCJIOBOU NPSAMOU LENbIE
CTETIEHH YUCEIl, KOPHU
HaTypaJbHOMU CTENEHU U3
qucell, JIOTapu(Mbl YUCE

TOYKOW HA
TPUTOHOMETPUYECKON
OKpPY>XHOCTH, CHHYC, KOCHHYC,
TaHT€HC W KOTAHT€HC YTJIOB,
UMEIOITUX TTPOU3BOIHHYIO
BEJIMYMHY, YHCTIA € U T

BBITIOJTHATH apu(MeTHISCKUE
NEUCTBUS, COUETAsT YCTHBIC U
MUChMEHHBIC TTPUEMEI,
PUMEHSISI TPU
HEOO0XO0INMMOCTH
BBIYHCITUTEIILHBIC YCTPOMCTBA;

HaXOJUTh 3HAYCHUS KOPHS
HATypaJbHOW CTENIEHHU,
CTETEHHU C palliOHAIbHBIM
nmokasareJsem, Jjorapupma,
UCIIOJIB3YSl IPU
HEO0OXOIMMOCTH
BBIYHCIIUTENIbHBIE YCTPOMCTRA;

M0JIb30BAThCS OLICHKOU U
MPUKUAKON MTPH MPAKTUYECKUX
pacuerax;

MPOBOAMTH IO U3BECTHBIM
dbopMynam u npaBuiiam
npeoOpa3oBaHus OYKBEHHBIX
BBIPYKEHUI, BKIIIOUAIOLTUX
CTETeHH, KOPHHU, JTOTapu(MbI U
TPUTOHOMETPHUECKUE
byHKIHH;

HAXOJWUTh 3HAUEHUS YHCIOBBIX U
OYKBEHHBIX BBIPKCHUH,
OCYIIIECTBIISII HEOOXOTUMBIE
MOJICTAHOBKHU U
npeoOpa3oBaHus;

pa3HHUILY MEXITY
MO3UIIMOHHOM "
HEIIO3UITHOHHOM
CHCTEMaMH 3aIIMCH YHCET;
NepeBOJUTh  4YuClia U3
OJHOW CHCTEMBbI 3amucH
(cucteMbl CUMCIEHMS) B
APYTYRO;

JIOKa3bIBaTh 51
HCIO0JIb30BaTh MIPU3HAKU
JIEIMMOCTH CYMMBI u
MIPOU3BEICHUS npu

BBITIOJTHCHU U BI)ILII/ICJ'ICHI/II\/’I
U pPEIICHUH 3a7a4,
BBLIIIOJIHATH OKpYTJICHHE
parmoHaIbHBIX H
WUPPALMOHAIILHBIX YHUCENT C
3aJIaHHO# TOYHOCTBIO;

CpaBHHUBATh
JIEACTBUTEIbLHBIE qyucia
pa3HbIMH CIIOCO0AMU;
YIOPSAA0YNBATE qyucia,
3alMCaHHbIE B BHJIE
OOBIKHOBEHHOMH u
JICCATHYHON ApoOH, YHCIa,
3alMCaHHbIE c
HCIIOJIb30BAHHEM
apu(MeTHYECKOTO
KBaJIPaTHOTO KOPHS,

KOpHei cteneHu Ooiblie 2;
Haxomute HOJ um HOK
pasHbIMH  crocobaMu U
UCIOJb30BaTh  HMX  MpHU
pElIeHNN 3a/ay;

CTEIICHHBIX BBIPAKEHUN;

BIaseTh popmyioit GMHOMA
HrroTona;

MIPUMEHSATD NPU PEIICHUU
3a71a4 TEOPEMY O JJUHEUHOM
npeacrasieann HOJL;

MIPUMEHSATD NPU PEIICHUN
3anay Kuraiickyro Teopemy
00 ocraTkax;

MIPUMEHSATD MPU PEIICHUN
3amay Maiyro Teopemy
Pepma;

YMETH BBITIOJTHSATH 3aIHCh
quciia B TO3UIIMOHHOMN
CHUCTEME CUUCIICHUS;

MIPUMEHSATH [IPU PELICHUH
3a/1a4 TEOPETUKO-YUCIIOBBIE
(GYHKIWAW: YHCITIO B CyMMa
JeUTENeH, PyHKITHIO
Ditnepa;

MIPUMEHSATH [IPU PELLICHUH
3aJia4 LeMHble 1poou;

MIPUMEHSATH [IPU PELICHUU
3a/1a4 MHOTOWIEHBI C
JIEACTBUTEIbHBIMU U
LEIBIMH KOAPUITUCHTAMH;

BJIAJIETh NOHATUAMHU
MIPUBOIUMBIN U
HEMPUBOJUMBII MHOTOUJIEH
U NIPUMEHSTH UX MPHU
pelIeHny 3a/1ay;

MIPUMEHSATD NPU PEIICHUU
3a1a4 OCHOBHYIO TEOPEMY
anreOpsl;
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B IIPOCTBIX CITyYasiX;

BBITIOJTHATH HECITIOKHBIE
peoOpa30BaHMS IETBIX U
JPOOHO-PAIMOHATBHBIX
OYKBCHHBIX BBIPOKCHUH;

BBIpaXKaTh B IPOCTEUINX
Cllydasix U3 paBeHCTBA
OJTHY TIEPEMEHHYIO Uepe3
ApYyrue,

BBIYHCIISATE B TIPOCTHIX
ClTydasix 3Ha4CHUS
YHCIIOBBIX M OYKBEHHBIX
BBIpAXKEHUM,
OCYILIECTBIISIS
HE00XO0INMBIE
MOJCTAaHOBKU U
npeoOpazoBaHus;

n300pakaTh CXeMaTHUECKH
yroJi, BeIM4YUHA KOTOPOTO
BBIpa)KEHA B rpajycax;

OIICHUBATh 3HAKU CHHYCA,
KOCHHYCa, TAHT€HCa,
KOTaHT€HCAa KOHKPETHBIX
yTJIOB.

B noBcenHeBHOM KU3HU U
MIPYA U3YYECHUU JPYTUX
y4eOHBIX MPEAMETOB:

BBIMOJIHATH BBIYMCIICHUS TIPU
peLIeHUH 3a/1a4
MPAaKTUYECKOTO
Xapakrepa,

BBIMOJIHATH ITPAKTUYECKHUE
pacuertsl ¢

nU300paxarh CXEMaTHUYECKH
yrojl, BEJIMYMHA  KOTOPOTO
BBIpQ)KEHA B Tpaaycax WM
panuanax;

UCTIOJIb30BAaTh TIPU  PEIHICHUU
3a7a4  TaOMMYHbIE 3HAYEHUS
TPUTOHOMETPHUYECKIX
(GyHKUIMH YTI0B;

BBITIOJTHSTh epeBo/I
BEJIMYMHBI yIJla U3 paJldaHHON
MepHI B IPayCHYIO U 00paTHO.

B noBcenHeBHOM KU3HU U NIPU

W3Y4YEHUU JPYTUX Y4EOHBIX
IIPEIMETOB:

BBITIOJIHATH I[CﬁCTBPI?I C

YHUCIIOBBIMH JAHHBIMU TIPU
pelIeHny 3a1au
MPAKTHYECKOTO XapakTepa u
3a/1a4 U3 pa3InyHbIX 00acTeit
3HaHWM, UCTIOJIB3YS MPU
HEO0OXOIMMOCTH CIPABOYHbBIE
MaTepuaibl U
BBIYHCIIUTENbHBIE YCTPOMCTRA;

OICHUBATDL, CPABHHUBATL U

UCIIOJIb30BATh MPU PEIICHUH
NPaKTUYECKUX 3a/1a4
YHCIIOBbIE 3HAYEHUS PEeaTbHbIX
BEJIMYHMH, KOHKPETHbBIE
YHCIIOBbIE XapaKTEePUCTUKH
00BEKTOB OKPYXAIOIIEro MUpa

BBITIOJIHATh BBIYUCIICHUS U
npeoOpazoBaHUs
BBIP@KECHUI, COAEPXKAIIUX
JICHCTBUTEIIbHBIC YHCTIA, B
TOM YuUCIIe KOpHU
HaTypaJIbHbIX CTETIEHEN;
BBITIOJIHATh ~ CTaHIApTHHIC
TOXIECTBEHHBIE
npeoOpazoBaHUs
TPUTOHOMETPUUECKUX,
JTorapu(PMHUIECKUX,
CTETEHHBIX,
HUPpAMOHATIEHBIX
BBIPAKEHUM.

B noBcenHeBHOM KW3HU U TIPU

U3YYEHUU JPYTUX

pPEeIMETOB:
BBIIIOJIHATE U OOBSCHATH
CpaBHEHHE pe3yabTaToB

BBIYHCIICHUH IIpru pCHICHUHA
IMMPAKTUYCCKUX 3aa4, B TOM

qrcie IpUOIMKEHHBIX
BBIUHMCIICHUH,  HCHOJb3YA
pasHbIe CHOCOObI
CpaBHECHUM;

3alUChIBaTh, CPAaBHUBATDH,
OKPYIJISITh YHUCJIOBBIE

JAAaHHBIC PCAJIbHBIX BCIIMYUH
C HUCIHOJIB30BAHUCM Pa3HbIX
CUCTCM UBMCPCHUA,

COCTaBJIATH U OICHHUBATH

pa3HbIMU criocobamu
YU CJIOBBIC BBIPAXKCHUSA TIPHU

MPUMEHSITH IIPU PEIICHUN
3aJa4 MpOCTENIINE
(GYHKIMM KOMIUIEKCHOMN
MEPEMEHHOM KakK
reOMEeTPUYECKUE
npeoOpazoBaHUs
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UCTIOJIb30BAHUEM TIPH
HE00X0IMMOCTH
CIPAaBOYHBIX MAaTEPUAIOB
Y BBIYMCITUTEIHHBIX
YCTPOWCTB;

COOTHOCHTD peajbHbIC
BEJIMYUHBI,
XapaKTePUCTUKH
00BEKTOB OKPYKAIOLIETO
MHUpa C KX KOHKPETHBIMA
YHCIIOBBIMH 3HAYCHHUSIMU;

WCTIOJIH30BATh METO/IBI
OKpYTJICHUS,
MpUOIKEHUS U
MPUKUJIKU TIPU PEICHUN
MIPAKTUYECKUX 3a/1a4
MOBCEIHEBHOM KU3HU

pELIEHNN IPAKTUYECKUX
3a/1a4 U 3a/1a4 U3 ApYrux
y4eOHBIX PEAMETOB

Ypasnenusn
u
HepageHncme
a

Pewrate nunelinbie
ypaBHEHHS U
HEpPaBCHCTBA,
KBaJ[paTHbIC YPaBHCHHUS;

pemiars JorapupmMuIecKue
ypaBHeHwust Buza log a (bx
+ C) = d u mpocreiinue
HepaBeHCTBa Bua 10g a X
<d:

peliath MoKa3aTeIbHbIC
ypaBHeHus, Buja a>**°=d
(roe d MoKHO
MPECTaBUTh B BUIIC
CTETICHU C OCHOBAHHEM Q)
U IIPOCTEUILINE
HepaBeHCTBa Buaa a* < d
(rae d MOKHO

Pemratn palMoOHaIbHBIE,
IOKAa3aTeNIbHbIE H
norapu(MHUUECKUEe ypaBHEHUS
U HEPAaBEHCTBA, NPOCTEUIINE
HUppalMOHAIIbHbIE H
TPUTOHOMETPUYCCKHE
ypaBHEHUs, HEPABEHCTBA U UX
CHCTEMBI;

HCIIOJIb30BAaTh MCTO/AbI PCIICHUA

ypaBHeHPIfIZ IPUBCACHUC K
BUAY «IIPOU3BCACHNUEC PABHO
HYJIKO» WM «9aCTHOC paBHO
HYJIHO», 3aMCHaA IICPEMCHHBIX;

HCII0JIb30BATh METO] HHTCPBAJIOB

JUISl pELIEHUS HEPABEHCTB;
UCITOJb30BaTh  IpaduyuecKuit
METOJ Il TNPHUOIMKEHHOTO

CBo60oHO OTIEPUPOBATH
NOHATUSIMH:  YpaBHEHHE,
HEPaBEHCTBO,

PaBHOCHIIbHBIC YpaBHCHHS
U HEPABCHCTBA, YpaBHEHHE,
SIBIISIIOIICECS]  CIICICTBUEM
JPYroro ypaBHEHUS,
YpaBHCHHUS, PaBHOCUIIbHBIC
Ha MHOJECTBE,
PaBHOCHIIbHBIE
npeoOpa3oBaHUs
YpaBHEHUMU;

pemiate  pasHble  BUJBI
ypaBHEHHI Y HEPAaBEHCTB H
UX CHCTEM, B TOM YHCIIE
HEKOTOpbIE ypaBHEHHUs 3-i
u 4-i1 cremenel, ApoOHO-

JlocTrkenue pe3ynbTaToB
paznena ll;

— cBOOOJHO OMNpPENeNsTh THUII
u BBIOUpATh METOJ
pelieHusl NoKa3aTeabHbIX U
Jorapu(pMUIECKUX
YpaBHEHUI MU HEPaBEHCTB,
HUPPALMOHAIBHBIX
YpaBHEHUH U HEPABEHCTB,
TPUTOHOMETPUYECKHUX
YpaBHEHUH U HEPABEHCTB,
UX CUCTEM;

— cBOOOJIHO pemnaTh CUCTEMBI
JIMHEUHBIX YPaBHEHUMN;

— pemarb OCHOBHBIE THIIBI
YpaBHEHUN U HEPABEHCTB C
napameTpamu;
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IIPEJICTaBUTh B BUJIE
CTENEHU C OCHOBAaHUEM
a);.

MIPUBOJIUTH HECKOJIBKO
IIPUMEPOB KOPHEU
MIPOCTEMILIETO
TPUTOHOMETPHUUECKOTO
ypaBHEHHU BHJA: SIn X =
a, cosx=a, tgx=a, ctg
X =@, rae a — TabInyHoe
3HaYEHUE
COOTBETCTBYIOLIEH
TPUTOHOMETPUYECKOMN

(GyHKIMH.

B noesceonesnoti sorcusnu u
npu uzyueHuu opyaux
npeomemos:

— COCTaBJATH MW pemiaTh
YpaBHEHUSI M CHCTEMBI
ypaBHEHUH TpU pelIeHUN
HECI0KHBIX
MPaKTHYECKHUX 3a/1a4

peleHus YPaBHEHMI u
HEPaBEHCTB;

— u300paxarb Ha
TPUTOHOMETPUYECKOMN
OKPYXKHOCTH MHOECTBO
peuieHui MIPOCTEUIINX
TPUTOHOMETPUYECKUX
YpaBHEHUH U HEPABEHCTB;

— BBINIOJIHATH  OTOOp  KOpHEH
YpaBHEHUH  WJIH  PEUICHUH
HEpPABEHCTB B COOTBETCTBUHU C
JOTIOJTHATEIbHBIMHU

YCIOBUAMHU U OTPAHUYCHUSAMUA.

B noBcenHeBHOM KU3HU U NIPU
W3YYCHUH JAPYTUX yIeOHBIX

PEeIMETOB:

—  COCTaBJISTh u pemarhb
ypaBHEHUS, CUCTEMBI
ypaBHEHUU U HEPaBEHCTBA MPU
pelieHnu 3a/au Opyrux

y4EOHBIX MPEAMETOB;

— HCHOJb30BaTh ypaBHEHUS U
HEpaBEHCTBA JUIsl MOCTPOCHUs
U HCCIEeIOBaHMUs MPOCTEHUIINX
MaTeMaTHYeCKUX Mojienen
peaJbHBIX  CUTyallMd WU
NPUKJIAIHBIX 3a/1a4;

—  yMEThb UHTEPIPETUPOBATh
HOJYYeHHBIH TpH  pELICHUU
ypaBHEHMs, HEpPaBEHCTBA HIIU
CUCTEMBI pe3ynbTart,
OLICHUBATh ero
paBaoNoI00ue B KOHTEKCTE

panroOHAIbHbIE "u
HPPaAIHOHAILHBIC,

OBJIA/ICTh OCHOBHBIMHU
THUIIaMU IIOKa3aTCJIbHbIX,
JorapupMUIECKUX,
HppanOHAaIbHBIX,
CTEIIEHHBIX YPAaBHEHUN U
HEPABEHCTB 51

CTaHJApPTHBIMU  METOJaMH
UX pEUICHUN U NPUMEHSTh
UX [IpH pelIeHUH 3a/1ay;
MPUMEHSATh Teopemy be3y k
PELICHUIO YPAaBHEHMIA;
IIPUMEHATHh TeopeMy Buera
JUI  PEIICHHs HEKOTOPBIX
YPAaBHEHUI CTEICHHW BBIIIE
BTOPO¥;

IIOHUMATh CMBICII TEOPEM O
PaBHOCHIIBHBIX U
HEPABHOCUIIBHBIX
npeoOpa3oBaHUAX
YPaBHEHUH M YMETb UX
JIOKa3bIBaTh;

BJIAJIETh METOlaMU
peleHus YpaBHEHUH,
HEPABEHCTB U UX CHUCTEM,
yMETh BBIOMpaTh METOA
peuieHust 1 00OCHOBBIBATh
CBOI1 BBIOOD;
HCII0JIb30BATh METO[
WUHTEPBAJIOB Ul pPEUICHUS
HEPAaBEHCTB, B TOM YHCIE
NpOOHO-pallMOHATIBHBIX |
BKJIIOYAIONIMX B cebs

IIPUMEHATh IIPU  PELICHUHU
3a1a4 HEPAaBEHCTBA
Komm —  byHsKOBCKOTO,
bepnymnu;

UMETh IPEACTAaBICHUE O
HEpPaBEHCTBAX MEXKIY
CPETHUMH CTENIEHHBIMHU
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3aIaHHON peaNbHOUW CHUTyaluu
WJIY TIPUKIIAJHON 3a1a4u

HppalMOHAILHBIE
BBIPAKEHUS;

— pemarb  anredpanyeckue
YpPaBHEHUSI U HEPaBECHCTBA

" 175 CUCTEMBI c
napaMmeTpamu
anreOpanvaecKum u
rpauuecKkuM MeTolaMu;

— BJIAJEThH pa3HBIMHA
METOJIaMU  J10Ka3aTeIbCTBa
HEPaBEHCTB;

— pefuartb YpaBHCHUA B
OEIbIX YHUCIIaX,
— W300pakaTb MHOXECTBa Ha

MJI0CKOCTH, 3a/laBaeMble
YpaBHEHUSMH,
HEpPaBeHCTBAMM U UX
CUCTEMaMHU;

— CcBOOOJHO  HCIIOJIb30BATh
TOKJICCTBEHHbBIE
npeoOpa3oBaHus npu

pellleHnHd  ypaBHEHUH U
CUCTEM YpaBHEHUH

B 1noBceIHEBHOM )KU3HHU U TIPH
U3yYCHUH IPYTHX
PEMETOB:

— COCTaBJSTh W  pemaTh
yYpaBHECHHS, HEPABCHCTBA,
UX CHCTEMBI MPH PEIICHUH
3amad  JPYruxX — y4eOHBIX
PEIMETOR;

—  BBITNOJIHSITH OLICHKY
PaBI0IO 00U
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pe3yNbTaTOB, II0JIY4acMbIX
IpU PEIICHUU Pa3InYHBIX
YpaBHEHUH, HEPABEHCTB H
UX CHCTEM IpU pELICHUU
3a/a4  JIPYTUX  y4eOHBIX
IIPEIMETOB;

COCTaBJIATh M  pelaTh
YpaBHEHUS U HEpPaBEHCTBA
c napameTpamu npu
pelmieHuu  3axad  Opyrux
yueOHBIX MPEAMETOB;

COCTaBJIATh ypaBHEHHUE,
HEPAaBEHCTBO MU  UX
CUCTEMY,  OIMCBHIBAIOLINE

peaIbHYI0 CHUTYallUIO0 WIIN
MPUKIIATHYIO 3azauy,
UHTEPIPETUPOBATH
MOJIy4YeHHbBIE PE3YIbTAThI;
UCII0JIb30BATh
IPOrpaMMHBbIE CpeacTBa
IpU pEHICHUH OTHAEIbHBIX
KJIACCOB  ypaBHEHUH U
HEPABEHCTB

Dynkuyuu

OmnepupoBatb Ha 0a30BOM
YPOBHE MOHATHSAMH:
3aBUCHMOCTb BEJIMYUH,
(byHKLMSA, apTryMEHT U
3Ha4YeHue YHKIUH,
o0acTh onpeaeneHus u
MHO>KECTBO 3HaUEHUI
¢byHKHH, Tpadux
3aBHCHUMOCTH, I'pauk
GyHKIMH, HYTU
(GYHKIMH, TPOMEXKYTKH

OHepI/IpOBaTL IIOHATHUAMMU:

3aBUCHMOCTb BEJTMYHH,
(GyHKIMS, apryMeHT U
3HaYeHue QyHKIUHU, 00JacTh
OTIpe/IeIeHUs] 1 MHOKECTBO
3Ha4eHU’ QYHKIUH, rpaduk
3aBHCHUMOCTH, rpauk
byHKIMH, HYTU (YHKIIHH,
IPOMEXYTKU
3HAKOMOCTOSIHCTBA,
BO3paCTaHMEe Ha YHCIOBOM

Bnagets noHATUSIMU:

3aBUCHMOCTH BEJIMYHH,
(GyHKIHMSA, apTyMEHT U
3HaYeHue yHKIUH,
o0acTh ornpeaeneHus u
MHOYECTBO 3HaUEHHH
byHkmH, rpadux
3aBHCHUMOCTH, Ipaduk
byHKIMH, HYTU QYHKIIIH,
IPOMEXYTKU
3HAKOIOCTOSIHCTBA,

I[OCTI/DKGHI/IG PE3yJIbTaTOB

paznena II;

BJIaACTh NOHATUCM aCHUMIITOTHI

" YMCTBb €TO IIPUMCHSATH
IIpu pCICHUU 3a4a4;

MMPUMCHATH MECTO/AbI PCILICHU A

MPOCTEUIIINX

T depeHInaTbHbIX
ypaBHEHUIA IEPBOTO U
BTOPOTO MOPSIIKOB
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3HAKOIOCTOSIHCTBA,
BO3pacTaHHE Ha
YHICIIOBOM IPOMEXKYTKE,
yObIBaHUE HA YUCIOBOM
IIPOMEXKYTKE,
HauboJbIIee U
HauMEHbIIIee 3HaUeHue
(YHKIIMY HAa YUCIOBOM
MIPOMEXKYTKE,
nepuoaudeckast yHKIus,
MepHUO/I;

OTIEpHPOBATH HA 0a30BOM
YpOBHE MOHITUIMHU:
npsimMasi 1 oopaTHast
IIPONOPILMOHAIBHOCTh
JMHEWHas1, KBaJpaTu4yHas,
norapudmudeckas u
nokaszarteiabHas (QyHKIIHUH,
TPUTOHOMETPHUUYECKHE
byHKINH;

pacro3HaBaTh rpaduKu
3JIEMEHTaPHbIX QYHKIUI:
psAMOM ¥ 0OpaTHOM
PONOPLMOHAIBHOCTH,
JIMHEHHOMH,
KBaIpaTUYHOM,
norapupMUUEcKoi u
NoKa3aTeNbHON (QYHKIHA,
TPUTOHOMETPUUYECKHX
(b yHKIIHIA;

COOTHOCHTD T'paprKu
AJIEMEHTAPHBIX (QYHKIUI:
npsiMOi 1 0OpaTHOM
MIPONIOPLIMOHAIBHOCTH,

IPOMEXYyTKE, yObIBaHUE HA
YHCIIOBOM IPOMEXKYTKE,
HauOoJIbllIee U HAUMEHbIIEE
3Ha4YeHue (PYHKIIUHN Ha
YHCIIOBOM IPOMEXKYTKE,
nepuoanveckas QyHKIus,
NIepUoJI, YeTHAS U HeUeTHAs

byHKIUY;

OIICPUPOBATH NOHATHAMM: IIpAMaAA

u oOpaTHas
MPONIOPIIHOHATEHOCTD,
JUHEWHAsI, KBaIpaTHIHAs,
norapudmMuueckas u
roKasarejabHasi QyHKINH,
TPUTOHOMETPHUUECKUE
byHKIUY;

OTIPEENATh 3Ha4YeHHE
byHKIIUN o 3HAYCHHIO
apryMeHTa mpH pa3iINdHbIX
crioco0ax 3amaHus QyHKINH;
CTPOUTh T'paUKU H3YUYEHHBIX

byHKIUI;

OITMCBIBATH IIO rpa(bI/IKy B

NPOCTEHIINX CIydasx Mo
dopmyse noBeaeHue u
CBOWCTBA (QYHKIIMH, HAXOAUTD
1o rpaduky GyHKIUN
HauOOJIbIINE U HAUMEHbIIIHE
3HAYEHUS;

CTPOMTH 3CKH3 rpaduka GyHKINH,

YAOBJIETBOPAIOLIEN
pUBEICHHOMY Habopy
yCIOBHH (IPOMEXKYTKH
BO3pacTaHMs/yObIBaHUS,

BO3pacTaHHE HA YUCIOBOM
IPOMEXYTKE, yObIBaHUE HA
YHCIIOBOM IPOMEXKYTKE,
HauOoJblIee U
HaMMEHbIIIee 3HAUCHUE
(GyHKIMH HAa YUCIIOBOM
IPOMEXYTKE,
nepuoanueckasi QyHKIus,
NIepUOJI, YeTHAS U HeUeTHAs
(GyHKIMH; YMETh
PUMEHSTH OTH TTOHSTHUS
NIPY PEUICHNN 3a/1aY;

BJIAJICTh MTOHSITHEM CTEIICHHAS
(byHKLMS; CTPOUTD €€
rpaduk U yMETh
MPUMEHSATh CBOMCTBA
CTENEeHHON (QYHKIIUU TTPU
peLIeHNH 3a/ay;

BJIAJICTh MOHATUAMU
nokaszaresnabHas QyHKLu,
9KCIIOHEHTA; CTPOUTh UX
rpaduKu U yMETh
IPUMEHSTh CBOMCTBA
NOKa3aTeIbHON QYHKIIMH
IpY PELICHNH 3a/1a4;

BJIAJICTh IOHATHEM
JorapupmMuUecKas
(GyHKIUS; CTPOUTSH ee
rpauk U yMeTb
PUMEHSTh CBOMCTBA
JorapupMHUUECcKOM
(YHKIIUH TP peIIeHUH
3aja4;

BJIAJICTh MOHITUIMHU
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JIMHEMHOM,
KBaJIpaTUYHOM,
norapuMuIECKOu u
MOKa3aTeNbHON (YHKITH,
TPUTOHOMETPHUYECKIX
¢bynkuuii ¢ popmynamu,
KOTOPBIMH OHH 33]1aHBbI;

HaXOJUTh MO TpapuKy
MpUOIMKEHHO 3HAUECHUS
(byHKIIMU B 33JJaHHBIX
TOYKaX;

OTIPENENATh N0 rpaduxy
CBOMCTBa QyHKIUU
(Hynu, TPOMEXYTKU
3HAKOTOCTOSIHCTBA,
MIPOMEKYTKH
MOHOTOHHOCTH,
HauOoJIbLINE U
HauMEHbBIIINE 3HAYeHUs U
T.IL.);

CTPOUTH 3CKH3 rpaduka
byHKINH,
yIIOBJIETBOPSIOIICH
MIpUBEACHHOMY Habopy
yCIOBUH (MIPOMEKYTKH
BO3pacTanusi / yObIBaHUS,
3Ha4YeHue QyHKIUHU B
3aJJaHHOH TOYKE, TOUKH
IKCTPEMYMOB H T.1I.).

B noBcenHeBHOM JKU3HU U
IIPU U3YYEHHUHU APYTHX
IIPEIMETOB!

OTIpeNeNATh N0 TpaduKam

3Ha4YeHue QyHKIUHU B
3aJJaHHOM TOYKE, TOUKHU
9KCTPEMYMOB, ACUMITOTHI,
HYJIU QYHKIIMHU U T.1.);

pelarb ypaBHEHUs, IPOCTEUILINE

CUCTEMBI YPaBHECHH,
UCIIOJIb3YSI CBOMCTBA (PyHKUUMN
U UX IrpaduKoB.

B noBcenHeBHOM )XU3HU U IIPH

W3Y4YEHUHU JPYTUX Y4eOHBIX
MPEIMETOB:

OTpenenaTy o rpadpukaMm Hu
HUCIIOJB30BaTh JId PCHICHUSA
NPUKIATHBIX 3a/lad CBOWCTBA
peaNbHBIX  TPOLIECCOB u
3aBUCUMOCTEH (HAauOOJIbIINE U

HaVMEHBIIIHE 3Ha4YCHUS,
IPOMEKYTKA BO3pacTaHusl |
yOBIBaHHS dhyHKIHH,
IPOMEKYTKU
3HAKOTOCTOSIHCTBA,

aCHMIITOTBI, IEPUOJ U T.IL.);
UHTEPIPETHPOBATh CBOMCTBA B
KOHTEKCTE KOHKPETHOH
NPaKTUYECKOHN CUTYaINH;
omnpeneniaTb Mo  rpadukam
IPOCTENIINE XapPAKTEPUCTUKU
NEPUOJUYECKUX IIPOLIECCOB B
6uosnoruu, 9KOHOMHKE,
MY3BIKE, pPaJUOCBA3U M JIp.
(ammuTyna, MEPUOA U T.I1.)

TPUTOHOMETPUUECKUE
(YHKIIUU; CTPOUTH UX
rpaduKu U yMETb
IIPUMEHATH CBOWCTBA
TPUTOHOMETPUUECKUX
(GyHKUMI IpU peLIeHUH
3a/a4;

BJI4/IETh MOHATHEM OOpaTHas
(GYHKIUS; TIPUMEHSTH 3TO
MOHSTHE MPU PEIICHUN
3ajady;

MPUMEHSITH [IPU PEIICHUN
3a/1a4 CBOMCTBA (DYHKIIMIA:
YETHOCTh, IEPUOTUYHOCTD,
OTPaHUYEHHOCTb;

MPUMEHSITH [IPU PEIICHUN
3a/1a4 mpeoOpa3oBaHMs
rpaduKoB (PyHKITUH;

BJIQ/IETh MOHATHIMH YUCIIOBAs
MOCJIEZIOBATEIbHOCTb,
apudmMeTnyecKas u
reoMeTpuiecKast
IPOrpeccusi;

MPUMEHSITH [IPH PEIICHUN
3aJa4 CBOMCTBA U MPU3HAKU
apuMeTHIecKon u
reOMETPUYECKOHN
IIPOrPECCUM.

B noBceaHEBHOM KU3HU U IIPU
U3YyYEHHUH JPYTUX y4eOHBIX
IPEIMETOB:

—  ONpeAessTh 1o rpapuKam u
UCII0JIb30BATh TUTS
peleHus TIPUKIIATHBIX
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CBOMCTBA peabHbIX
IIPOLIECCOB U
3aBUCUMOCTEN
(HaubobIINe U
HaWMEHbBIIINE 3HAYCHUS,
MIPOMEXYTKU

BO3pacTaHMsI U yObIBaHMUSI,

MPOMEKYTKH
3HAKOTIOCTOSIHCTBA U
T.1L.);

MHTEPIPETUPOBATH CBOMCTBA
B KOHTEKCTE KOHKPETHOM
MPAKTUYECKOUN CUTYyaIun

3a/1a4 CBOMCTBA peajbHBIX
MPOLECCOB U 3aBUCUMOCTEMN

(HambompIIne u
HAaWMEHbIIINE 3HAYCHMUS,
MPOMEXYTKA BO3pacTaHUs
U yObIBaHUA  (YHKIIHH,
MIPOMEKYTKH
3HAKOIOCTOSIHCTBA,
ACHUMIITOTHI, TOYKH
neperu6da, nepuo 1 T.1.);

— HMHTEPHPETHPOBATH
CBOMCTBA B  KOHTEKCTE

KOHKPETHOW IMPaKTHYECKOU
CUTYalluu;.

ompenensaTh 1o rpadukam
MpOCTEUIINE
XapaKTePUCTUKU
MEPUOIUYECKUX MPOIIECCOB
B OMOJIOTHH, SKOHOMUKE,
MY3BbIKE, PAAUOCBS3H U JP.
(ammuMTYQ, IEPUO M T.I1.)

nemenmol
Mmamemamu
uecKkoz2o
ananuza

OnepupoBaTh Ha 6a30BOM
YPOBHE MNOHSTUIMMU:
Mpou3BOIHAS (DYHKIIUU B
TOYKE, KacaTelabHas K
rpaduky GyHKIUY,
Mpou3BOIHAS (DYHKIINH;

ONpeNeNsATh 3HAUCHUE
MPOU3BOIHOM (PYHKITMU B
TOYKE 10 N300paKEHUIO
KacaTelbHOU K rpaduKky,
MIPOBEICHHOM B ATOM
TOYKE;

peuiaTh HECIOKHbIE 3a4a4n

OnepupoBaTh MOHATHAMHU:
POM3BOIHAS (PYHKIIMU B
TOYKE, KacaTeJIbHas K TpapuKy
(GYHKIIUH, TPOU3BOIHAS
byHKIMH;

BBIYUCIISTH MPOU3BOIHYIO
OJIHOYJIEHA, MHOTOYJIEHA,
KBaJIPaTHOTO KOPHSI,
MIPOU3BOTHYIO CYMMBI

dyHKIM;

—  BBIYUCIIATH IMIPOU3BOAHBIC
JJIEMEHTAPHBIX (PYHKUUH U UX
KOMOMHAIHIHA, UCIIONb3Ys

Bnanets noustuem
OecKkOoHEeYHO yObIBaroIIas
reoMeTpuIecKast
pOTpeccusi U yMETh
IPUMEHSTH €ro IpH
pelleHny 3ajady;

MPUMEHSITH JUIS PEIICHHUs 3a/1a4
TEOPHUIO MPEIETIOB;

BJIAJETh NOHATHIMU
OCCKOHEYHO OOJIBIINE U
OCCKOHEYHO MaJjIble
YHCIIOBLIE
MOCJIEA0BATENLHOCTH U

JocTtwkenue pe3yinbTaToOB
paznena II;

CcB00OOIHO BIIAJICTh
CTaHJAPTHBIM  ammapaToM
MaTeMaTUYECKOTO aHajau3a
JUISt BBIYUCIICHUS
MIPOU3BOTHBIX byHKIIMH
OJIHOM NIEPEMEHHOM;

cBO0OOTHO IPUMEHSATh

anmapar MaTeMaTHYecKOTro
aHaJnM3a JUIsl UCCIEA0BAHUS
GyHKIMH U TOCTPOCHMS
rpaduKoB, B TOM 4HCIe
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Ha IPUMEHEHUE CBA3U
MEXAY NPOMEXYTKaMU
MOHOTOHHOCTH U
TOYKaMH 3KCTpeEMyMa
(GyHKIMH, ¢ OJTHON
CTOPOHBI, U
MIPOMEKYTKaAMHU
3HAKOMOCTOSIHCTBA U
HYJISIMU TIPOU3BOTHON
3TOM PyHKIUH — C
JIPYTOH.

B noBcenHeBHOM KU3HU U
TIPH U3YICHHUH JIPYTHX
MPeIMETOB:

MOJIB3YSICh TpaduKamu,
CpaBHHMBaTh CKOPOCTHU
BO3pacTaHus (pocTa,
MOBBILLIEHUS, YBEIUYCHUS
U T.I1.) WK CKOPOCTH
yObIBaHMsI (MTaICHUS,
CHIDKCHHUSI, yMEHbILICHUS
Y T.I1.) BEJIMYMH B
pealbHBIX IMpolieccax;

COOTHOCUTH TpaduKu
pEaIbHBIX MTPOLIECCOB U
3aBUCHUMOCTEH C HX
OTIMCAHUSMH,
BKJIIOUAIOIITUMU
XapaKTePUCTUKHU
CKOPOCTH M3MEHEHHSI
(OBICTpBIIT pOCT, MIaBHOE
MTOHMYKEHHUE U T.11.);

WCIOJIb30BaTh IpaduKu

CIIPpaBOYHBIC MAaTCPHAJIbI;

— HCCIeNoBaTb B IIPOCTEHUIIHX

ciydasx
MOHOTOHHOCT,

byHKIIIN Ha
HAXO/IUTh

HauOOJbIINE M HAUMEHBIINE
3HaYeHus (YHKIHUH, CTPOHTH

rpauku  MHOTOWICHOB
MPOCTEUIINX

n

palMOHANIBHBIX

(GyHKIMH C MCHOJB30BaHUEM

armapara
aHaJM3a.

B moBceiHEBHOM KU3HU U TIPU
M3YYCHHUH JPYTUX YICOHBIX
IPEIMETOB:

pemraTh NPUKJIaJIHbIC 3a/1a9H U3
ounosiornu, PU3NKH, XUMUH,
SKOHOMMKH H JIPYTUX
IIPEIMETOB, CBSI3aHHBIC C
UCCieI0BaHUEM
XapaKTePUCTHK PeaTbHBIX
IIPOIIECCOB, HAX0XKACHUEM
HauOOJIBIINX ¥ HAMMEHBIIINX
3HAYEHUH, CKOPOCTH U
YCKOPCHUS U T.11.;

UHTEPIPETHUPOBATH TOJTyUCHHBIC
pe3yabTaThl

MaTeMaTUu4YCCKOTIO

YMETb CPaBHUBATH
0eCKOHEYHO OOJIbILINE U
0ECKOHEUHO MaJble
MOCJIEZIOBATEIbHOCTH;

BJIA/IETh OHATHSIMMU:
pOU3BOIHAS (PYHKIIMH B
TOYKE, TPOU3BOIHASL
INZEINIVIH

— BBIUHCIATH  TPOU3BOJIHEIC
AJIEMEHTApHbIX (PYHKIUNA U
NX KOMOMHAIIHIA;

— HccienoBarth (QYHKIMM Ha

MOHOTOHHOCTbH )51
JDKCTPEMYMBI;
— CTpOUTH rpaduku u

OPUMEHITh K  PEHICHHUIO

3a7a4y, B TOM 4YHCIE C
napamMeTpoM;

— BIAIETh TIOHSITHEM
KacatejdbHas K rpaduky
byHKIIUN u yMETh
PUMEHSTh ero npu
pelLlIeHUH 33]1ay;

— BIAIETh HOHSATUSIMU
nepBooOpazHas  (QyHKIIHS,
OTIpeJICIICHHBII HHTETpaT,

— TMPUMEHSTH TEOpeMy

Herorona—JleitOuuma u ee
CIENCTBUS JJsl peUIeHUs
3a7a4.

B noBcenHeBHOM KU3HU U ITPU
U3YyUYEHHUH JPYTUX y4eOHBIX
IIPEIMETOB:

UCCIICIOBAHUS Ha
BBINTYKJIOCTb;

OTICpUPOBATH MOHSITHEM
epBooOpa3Holl  QyHKUMH
JUTSL pEIICHUS 33134,
OBJIAJICTh OCHOBHBIMU
CBelleHUsIMH 00 HWHTerpase
HrroTona—JleliOnuma u ero

MPOCTEUIINX
MPUMCHCHUAX,
OIEpHUPOBATH B
CTaHJAPTHBIX CUTyaluAax
IMPONU3BOJHBIMHU BBICIIIUX
MMOPSAIKOB;

yMETh  NPUMEHATh  INpHU

pelIeHnn 3aJlad CBOMCTBA
HEeNpPEePHIBHBIX (PYHKIINH;
YyMETb  MPUMEHATh  IpHU
pelIeHnH 3a/ad TeopeMbl
Beiiepmtpacca;
YMETb
MPUOJIKECHHBIE
BBIYHUCIICHUS
peleHus
BBIYHUCIICHUS
OTIPEIEIIEHHOTO
UHTErpaja);
YMETh MPUMEHSITh
MPUJIOKEHNUE TMPOU3BOIHOM
u OTIPEINIEHHOTO
UHTETpaia K  PEHICHHUIO
3aJ1a4 eCTECTBO3HAHMUS;
BIIA/IETh TIOHATUSMHU BTOpast
MIPOU3BOJIHAS, BBIMTYKIOCTh

BBIIIOJIHATD

(MeTo b1
YpaBHECHHUH,
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pEeabHBIX MIPOIECCOB IS
PeIICHHA HECIOKHBIX
IMPUKIAAHBIX 3aaa4, B TOM
YHCIIE ONPEAEss 0
rpaduKy CKOpPOCTh X012
nporecca

pelarsb
3ajadud U3
buzukw,
SKOHOMHMKHM U JPYrux
IPEIMETOB, CBSI3aHHBIE C
UCCIIEIOBAaHUEM
XapaKTEPUCTHK MPOLIECCOB;
MHTEPIPETUPOBATH
MOJIy4YE€HHBIE PE3YIbTAThI

NPUKJIaIHBIC
OHOJIOTHH,
XMMHH,

rpaduka QyHKIUU U YMETh
UCCIeIoBaTh (DYHKIMIO Ha
BBIITYKJIOCTb

Cmamucmu
Ka u meopus
eeposasmuoc
meit, 102UKa
u
KoMOuHamo
puKa

OmnepupoBath Ha 0a30BOM
YPOBHE OCHOBHBIMH
OTIHCATEILHBIMU
XapaKTePUCTHKAMH
YUCJIOBOTO Habopa:
cpenHee
apudMeTHIecKoe,
MeJuaHa, HanOoJIbIIee U
HauMeEHbIIIee 3HAYCHUS;

orepupoBaTh Ha 0a30BOM
YpOBHE NOHSTUSIMHU:
4acToTa ¥ BEPOSITHOCTh
COOBITHS, CITyJaAHBIN
BBIOOD, OTIBITHI C
PaBHOBO3MOKHBIMH
3JIEMEHTapPHBIMU
COOBITHSIMUY,;

— BBIYUCISTH BEPOSITHOCTH
coObITHII Ha  OCHOBE
MoJicueTa YMCia UCXOIOB.

B noBce1HEBHOM KU3HU U
IIPU U3YYEHHUHU JPYTUX
PEIMETOB:

OLICHUBATh U CPAaBHUBATH B

HNmers  mpencraBiieHne 0
JUCKPETHBIX W HENPCPBIBHBIX

CIy4yalHbIX  BEJIMYMHAX U
pacnpeneneHusx, 0
HE3aBUCHUMOCTH  CIIy4alHBIX
BEJINYUH;

UMETh  MPEACTaBICHUE O
MaTE€MaTHYECKOM OKHMJIAaHUHU U
JUCTIEPCUU CIIy4alHBIX
BEJINYUH;

UMETh  MPEACTaBICHUE O

HOPMaJIbHOM  pacHpeeieHUn
U IOpuMepax  HOpPMalbHO
pacrpefieieHHbIX — CIIYy4aiHbIX
BEJIMYUH;

INOHUMATh CYTh 3dKOHa OOMIBIINX

YUCCII U BLI60pO‘IHOFO MECTOJa
HU3MCPCHUMA BepOHTHOCTeﬁ;

HUMCETDb NPCACTABJICHUC 00

YCIIOBHOU BEPOSTHOCTH U O
MOJIHOW BEPOSITHOCTH,
MPUMEHSITh UX B PEIICHUU
3a7ad4;

HUMCETHb NPCACTABJICHUC O BAXKHBIX

YaCTHBIX BHUAAX

OnepupoBaTh OCHOBHBIMU

OTHCATeITLHBIMU
XapaKTePUCTHKAMHU
YUCI0BOTO HabOPa,
MOHITHEM T'eHepaTbHas
COBOKYITHOCTh M BBIOOPKO#
u3 Hee,
OTIEPUPOBATH
qactora W
COOBITHS,
NIPOM3BEICHUE
BEPOSTHOCTEH, BBIYHCISATH
BEPOSTHOCTH COOBITUH Ha
OCHOBE TMOJCYETa YHCIIA
UCXOJIOB;
BJIAJICTh
TOHSATUSIMH
KOMOMHATOPHKHA U YMETh
ux MPUMEHSITh npu
peIlIeHnH 3a/1ay4;

UMETh TpeJCTaBlieHne 00

MOHATUSIMHU:
BEPOATHOCTD
cymma u

OCHOBHBIMH

OCHOBax TEOPUHU
BEpPOSATHOCTEM;
UMETh IPEACTABICHUE O

JUCKPCTHBIX u

JocTmxenue pe3ynbTaToB
paznena ll;

UMETh NPEJCTaBIEHUE O
LEHTPaIbHOM MPEAEeIbHON
TEOpeME;

MUMETBH MPEICTABICHUE O
BBIOOPOYHOM
koaurmenTe
KOPpETSALMHI U JIMHEHHON
perpeccuy;

UMETb NPEICTABIICHUE O
CTaTUCTUYECKUX FMIIOTE3aX
U IIPOBEpKE
CTaTUCTUYECKOM TMIIOTE3BI,
0 CTaTUCTHKE KPUTEpUS U
€€ YPOBHE 3HaYUMOCTH;

UMETb NPEICTABIICHUE O CBSI3U
AMIUPUUYECKUX U
TEOPETUYECKUX
pacpeneneHun;

MUMETH NPEJCTABIICHUE O
KOJUPOBAaHUH, IBOMYHON
3aIliCH, IBOUYHOM JIEPEBE;

BJIa/IETh OCHOBHBIMU
MOHATUSIMH TEOPHUHU TpadoB
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MIPOCTBIX CITydasx
BEPOSITHOCTH COOBITUH B
peanbHOM KU3HH;

YUTaTh, COTIOCTABJISATH,
CpaBHHBATh,
WHTEPIPETHPOBATH B
MPOCTBIX CITydasx
peayIbHbIE TaHHEIC,
MIPEJICTABJICHHBIC B BUJIC
Ta0JINII, TUarpamm,
rpadukoB

pacnpeneneHuii ¥ IPUMEHSTh
HX B PCIICHHUHU 3a1a4,

— HMETh MpEJICTaBICHUE 0
KOPpEISAIUT CIIy4alHBIX
BCIIMYHUH, 0 JIMHEHHOM
perpeccuu.

B moBceHEBHOM KU3HU U TIPU
U3YYCHUU JAPYTUX MPEIMETOB:

— BBIUHCIATH WM  OIIEHHUBAThH
BEPOSITHOCTH  COOBITUHA B
peabHOM )KU3HH;

— BBIOMpATH 10 IXO ISIIIHE
METOJBI  TIPEJCTABIICHUS U
00paboOTKHN JaHHBIX;

— yYMETh pemarh HECJIOXKHbBIS
3a/layi Ha IPUMEHEHUE 3aKOHa
0OIBIINX qucen B
COLIMOJIOTHH, CTpaxOBaHWH,
3/paBOOXPaHCHUH,
obOecrnieueHn  0€30MMacHOCTH
HAceJICHUs] B YPE3BBIYAHBIX
CUTYaIUsIX

HEMIPEPBIBHBIX  CIyYalHbIX

BCJINYHNHAX n
pacIpeneieHusX, 0
HE3aBUCHUMOCTH CIIy4alHBIX
BCJIMYMH,

— HMETb IPEACTABICHHE O

MaTeMaTU4eCKOM
OXUJAHUU W JAUCIEPCUHU
CIIy4aiHbIX BEJIMYHH;

— HWMETh TPEJCTABJICHUE O
COBMECTHBIX
pacripeneneHusIxX
CIIy4aHbIX BEJIMYMH;

— TIIOHUMaTh CyTh 3aKOHa
0OJBIIKX qucen H
BBIOOPOYHOTO MeEToIa

M3MEpPEHHS BEPOSTHOCTEM;

— WMEThb NPEJCTaBICHUE O
HOpPMaJbHOM
pacnpeneneHuu u
npuMepax HOPMaJIbHO
pacnpeaeneHHbIX

CJ'Iy‘l&fIHBIX BCJINYHH,

— HMCTb IIPCACTABIICHUC O
KOppcCisinuu CﬂyqaﬁHLIX
BCJINYHH.

B noeceonesHotl srcuznu u npu
usyueHuu opyaux
npeomemos.

— BBIYKCIIATh WIH OLIEHUBATh
BEPOSTHOCTH COOBITUI B
peanbHOM KU3HH;

- BBI6I/IpaTB MCTO/bI

(rpad, BepiuHa, pedpo,
CTETICHb BEPIIUHBIL, TYTh B
rpade) U ymeTb NpUMEHATh
UX IIPY PEUICHNH 33134,

UMETH MPECTABICHHUE O
JICPEBBSIX U YMETh
MPUMEHSITH IIPU PEIICHUN
3ajay;

BJIQJIETh MOHITHEM CBSI3HOCTH H
YMETh MPUMEHSTH
KOMTIIOHEHTHI CBSI3HOCTH
NIPU PEUICHNN 33139,

YMETh OCYIIECTBIISITh ITYTH TIO
pebpam, 06xoab1 pedep u
BepinH rpada;

HUMETh MpeJCTaBIcHUE 00
SUTIEPOBOM U
raMUJIBTOHOBOM ITyTH,
UMETh MPEJCTABICHHUE O
TPYAHOCTH 33241
HAXOXXJICHUS TaMUJIBTOHOBA

MyTH;
— BIJIAJEThH MOHATHIMU
KOHEYHbIE M  CYETHBIE

MHOXECTBA U YMETh HX
OPUMEHATh TPU  PELIEeHUH
3ajay;

— yMeThb TPUMEHSTb METOJ
MaTeMaTH4ECKOU
UHIYKIWH;

— yMeTh NPUMEHAThH MPUHIIUI
Jupuxie mnpu  pemeHuu
3a1a4
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MO JIXOASAIIETO
[PEACTABIICHUS u
00pabOTKU JaHHBIX

Texcmoevie
3aoauu

Pemars HecnoKHEBIE
TEKCTOBEBIC 3a7aUH
pa3HbIX TUIIOB;

— AHAJIM3UPOBATH  YCJIOBHE

3aJa4i, npu
HEO0OXOJIMMOCTH CTPOUTh
TSt ee pereHus
MaTeMaTHIECKYIO
MO/IeITb;

— TOHHMATh u
WCTIONIH30BAaTh JUTSt
penieHus 3a7a4n
nHpopMaIuio,

MPEACTABICHHYIO B BHUJIE
TEKCTOBOM M CHUMBOJILHOU

3alMCH, CXEM, TaOJHuII,
TUarpaMm, rpaduKoB,
PHCYHKOB;

— JelCcTBOBATh o
ITOPUTMY,
coJiepKalemMycs B
YCIIOBUU 3a/1a4u;

— HCIIOJI30BaTh

JIOTUYECKUE PACCYKICHUS
MIpH peIIeHUN 33]1a4H;

— paboTtath ¢ U30BITOUHBIMH
YCIOBUSIMHU, BBIOWpas H3
BCEl uHpopMaIuy,
JaHHBIE,  HEO0OXOIUMBbIE
JUIS PEIICHUS 3a/1a9H;

—  OCYIIECTBIISTH

Pewmrars 3a1aun pas3HbIX TUIIOB,
B TOM 4YUCIIe 3a1a4n
IIOBBIILIEHHOW TPYIHOCTH;

BBIOUPATh ONTUMAJIbHBIN
METOJ]  pelIeHus  3aJlayw,
paccmaTtpuBas pa3IuyHbIE
METO/IbI;

CTPOWTH  MOJENb  PEIICHUS
3a7a4H, MPOBOJUTH

JIOKa3aTeIbHbBIE PACCYKICHUS;
pemath 3amadu, TpeOyromme
nepedopa BapUAHTOB,
MPOBEPKU  YCIIOBH, BBIOOpa
ONITUMAIILHOTO PE3yJIbTaTa;

aHAJIU3UPOBATH u
UHTEPIIPETUPOBATH

pe3ynbTaThl B KOHTEKCTE
yCIIOBUSL 3aJaud, BBIOMpAThH

pelICHMs, HE IIPOTUBOPCHAIINE
KOHTCKCTY,

NEepeBOJUTh NpPU  PELICHUU
3agaun  uHQOpMaAnMIO W3
OIHOM (opMBI B JAPYryIO,
UCTIOJB3YS npu
HEO0O0XOIMMOCTH CXEMBlI,
TaOIMIIBI, rpadukw,
JarpaMMel;

B noBcenHeBHOM XU3HU U npu

W3YYEHUU APYTUX NPEAMETOB:
pemaTh NpakTUYEeCKHUe 3a]lauu

Pemate passble 3amaun
MOBBIIICHHOU TPYTHOCTH;
aHAJIM3UpPOBaTh  YCJIOBHUE
3a/1a4y, BbIOMpATH
ONTHUMAaJbHBII METOJ]
peteHus 3a/1a4w,
paccMarpuBasi  pa3UYHbIC
METO/IBI,

CTPOHUTHh MOJEIb PEUICHUS
3ajauu, MPOBOANTH
JI0OKa3aTelIbHbIC
paccyxaeHus npu
peIlIeHNH 3a/]auu;

peliarb 3aJauu,
TpeOyromue nepedopa
BapHaHTOB, IPOBEPKHU
YCIIOBHH, BBIOOpA
ONTUMAJILHOTO Pe3yJIbTaTa;
aHAIU3UPOBATH u
UHTEPIPETUPOBATH

NOJYYCHHBIE pEIICHHUS B
KOHTEKCTE YCJIOBHUS 3aJa4H,
BBIOMpATh pEIICHHs, He
IpOTHBOpEYAIne
KOHTEKCTY;

NEepeBOIUTh NPU PeLICHUH
3agaud  MHQOpManuMio U3
OHOW (OpMBI 3alUCH B
JpYryl0, HUCHONB3yd IpH
HEO0O0XOIMMOCTHU CXEMBI,
TaOIHIIBI, rpadukw,

JocTmxenue pe3ynbTaToB
paznena Il
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HECJIOKHBIH nepedop
BO3MOJKHBIX  PCILICHHUH,

BBIOMpas u3 HUX
ONITUMAIIBHOE o
KPUTEPHSIM,

chOpMYIUPOBAHHBIM B
YCJIOBUH;

aHAJIM3UPOBATH 51
HHTEPIIPETUPOBATH
HOJ'Iy‘IeHHBIG pGHICHI/Iﬂ B
KOHTCKCTC yCJ'IOBI/ISI
3aJ1a4M, BBIOMpATh
peuieHus, HE
MPOTHUBOPEUAITHE
KOHTEKCTY;

pelaTh 3a/1a4M Ha pacyer

CTOMMOCTH MOKYIIOK,
yCIyT, MOE3/10K U T.IL.;

peiiaTth HECIOXKHBIC 3a1a4H,

CBSI3aHHBIE C JI0JIEBBIM
y4acTHEM BO BIIAJICHUH
(bupmoii, npeanpusaTueM,
HEJBUKHUMOCTBIO;

peuIaTh 3ala4M Ha ITPOCTLIC

MIPOLIEHTHI (CUCTEMBI
CKUJIOK, KOMHCCHU) U Ha
BBIYMCIIEHUE CIIOKHBIX
MPOLIEHTOB B Pa3JIMYHbBIX
CXeMax BKJIAJIOB,
KpEIUTOB U UIIOTEK;

peuaTth MPAKTHYCCKUC

3aauu, TpeOyromiue
UCIIOJIb30BAHUS
OTPHIATENBHBIX YHCEIL:

nu 3a71a49u
MPEIMETOB

nus3

ZpYrux

AuarpaMmbl.

B noBceaHeBHOM )KU3HU U IIPU

U3YYEHUHU JPYTUX
IIPEAMETOB:
pemiarb IIPAKTHYECKUE
3a/1a4uM ¥ 3a/1a4M U3 APYTrux
peIMETOB
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Ha OIlpezieNIeHUE
TEeMIIepaTyphbl, Ha
OTIpEe/IeNIEHUE TI0JI0KEHUS
Ha BpEMEHHOH ocH (710
HaIlel 3pbl U 10CIE), Ha
JBYDKEHUE JIEHEKHBIX
CPEICTB
(mpuxon/pacxon), Ha
oTpesieNieHue
[I1yOUHBI/BBICOTHI U T.I1.;

WCTIOJIH30BATh TIOHATHE
MacmiTa0a ass
HAaxO0KJICHUsI pacCTOSTHUI
Y JITMH Ha KapTax,
IJTaHAaX MECTHOCTH,
MJIaHaX MOMEIIeHHUIA,
BBIKpOHKaxX, Ipu padoTe
Ha KOMITBIOTEPE U T.II.

B nmosceHeBHOM XKU3HU U
IIPU U3YYEHHUHU APYrUX

IpEeaAMETOB:

— pf€martb HCCJIOXKHBIC
IIPAKTUYICCKUC 3aJa4u,
BO3HHKAIOIIHEC B
CUTYyalluiax HOBCCHHCBHOﬁ
KHU3HHU

Memoowt
mamemamux
u

- HpI/IMeHHTB HU3BCCTHBIC
MCTOAbI IIpU PCUHICHUU
CTaHAAPTHBIX
MaT€MaTUYCCKUX 3a1a4;

— 3aMcydaTb n
XapaKTCpU30BaThb
MaT€MaTUu4YCCKUC
3aKOHOMCPHOCTH B

Hcnonp3oBaTh OCHOBHEIE
METOIbI JI0Ka3aTeIbCTBA,
MPOBOJIUTh JIOKA3aTeNbCTBO U
BBITIOJIHSTH ONPOBEPKEHHUE;
MPUMEHATh OCHOBHBIE METObI
peuieHus MaTEeMaTHYECKUX
3a7ad4;

Ha OCHOBE MAaTEMaTHYCCKHX

Hcnonb3oBaTh OCHOBHBEIC
MCTOIbI JOKa3aTcCJIbCTBa,
MpOBOJUTL NOKA3aTCIBCTBO

u BBITIOJTHSATD
OIPOBEPKEHUE;

NPUMEHSTh OCHOBHEIE
METOTbI perieHus

MAaTEMAaTUYCCKUX 3aJa4,

JlocTixeHune pe3ynbTaToB
paznena ll;

MPUMEHSITh MaTEMaTUYECKHE
3HAHUS K UCCIIEI0BAHUIO
OKPYXKaIoIIero Mupa
(MonenupoBaHue
(bU3HYECKUX MTPOIIECCOB,
3a]1a4l SKOHOMHUKH )
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OKpYyKarolen

JIIENCTBUTEIIBHOCTH,
MIPUBOJIUTh MIPUMEPHI
MaTeMaTUYECKUX
3aKOHOMEPHOCTEMN B
NpUpoAe, B TOM YHCIE
XapaKTePU3YIOIIHNX

KpacoTy U COBEPUICHCTBO
OKpYXarolllero Mupa H
MIPOU3BEICHUN HCKYCCTBA

3aKOHOMEPHOCTEH B IpUPOJE
XapaKTepu30BaTh KpacoTy H
COBEPILEHCTBO OKPYKAIOLIETO

MHpa U IIPOU3BEICHUN
HCKYCCTBA;
[IPUMEHSATH IIpOCTENIINE

IpOrpaMMHBIE ~ CpPEICTBA U
JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBI
npu pelieHnu
MaTeMAaTUYECKUX 3a]a4

Ha OCHOBE MaTeMaTH4eCKHX
3aKOHOMEPHOCTEN B
IIPUPOAE XapaKTEPHU30BATh
KpacoTy M COBEpLICHCTBO
OKPYXKaloIlero  Mupa H
IIPOU3BEACHHUN UCKYCCTBA;
[IPUMEHATh IIpOoCTEeNIINE
IIPOrPAMMHBIE CPENCTBA H
IEKTPOHHO-
KOMMYHHUKAIlMOHHBIE
CUCTEMBI TpU  pEIICHUH
MaTeMaTH4ECKHX 3a/1a4;

MOJIB30BaThC
MIPUKJIaTHEIMU
MIporpaMMaMHu n
MpOrpaMMaMH CHUMBOJIbHBIX
BEIYMCIICHUN 1A
HCCIIEIOBAHUS

MaTeMaTHYECKUX 00BEKTOB
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